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Meters, Consumers 82
Meter, Word 623
Meter, Reading a 337
Methods of Military Signaling, Hurry up 81
Methods of Reviving Dry Cells v

431
Metropolitan Clock System 805
Messenger Wires, Ground Cable Sheaths and... 690
Mexico, Cathedral at Night in the City of 845
Medical Battery Outfit, A Home Made 533
Medicine, Where Electricity Stands in the Prac-

tice of 549, 588, 652, 739, 799
Meter, Pay as You Go 822
Michael Faraday 273
Michrophone, Hughes' 125
Microphone Transmitter 391
Middle Island, Experimental Station on 529
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Pick up, Trolley Wire 161
Piano Light, Desk and 748
Piano Player, The Tell-Electric 710
Pipe Organ Revolutionized by Electric Control . . 500
Plate Holder, Battery 121
Plants in the United States, Electric 77
Plating, Antique 693
Plating with Platinum on Cheaper Metals 146
Platinum, Plating with 146
Playgrounds of a Big City 296
Playing Base-Ball at Night 256
Pocket Storage Battery 474
Poet Nauvoo 718
Polarity, Dynamo 194
Pole Changer 124
Pole Changer for A. C. to D. C 401
Pole Changer, Telephone 403
Poles, Renewing Old 352
Polishing, Floor Surfacing and 308
Pony Telephone Receiver 545
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JEWEL $
ELGIN Hi

50 ON
—credit;

12 M;
WRITE TODAY for our Big Free Watch

Catalcg. It tells all about our Easy Credit Plan

and how we send Elgin 19 Jewel B. W. Raymond
and 21 and 23 Jew~el Elgin Veritas everywhere

en Free Trial without security or one cent deposit.

Positively Guaranteed to pass any
Railroad Inspection.

9 M ///// 3

w

me
send you this

High-Grade, Genuine Elgin

17-Jewel Watch in Hand En-

graved case on p>ee Trial
This watch has 17 genuine ruby jewels, micrometric regula-

tor, patent Breguet hairspring; is Factory tested, finely fin-

ished throughout and regulated to the second.

Its Our Big Special
this month at$14.SO

We ask no security and no interest-just plain honesty among men. Our Elgin Watches

are so well known and our CREDIT PLAN so Easy
;
Simple and Fair, that no matter

where you live or how small your wages, we will trust you, so that you and every honest

man and woman can own a High-Grade Elgin Watch in a beautiful Guaranteed 25-year Gold

Case and wear it while paying for it in such small payments that you never miss the money.

£«$5 NO MONEY DOWN
You assume no risk whatever in dealing with us, because before you buy or pay one cent,

we place the watch right in your own hands and let it do its own talking. Elgin Watches

are made strong and accurate. They will stand hard usage and last a lifetime. This is

the reason we can send them on approval and Guarantee Safe Delivery. If we were hand-

ling a flmsy, off-brand watch we could not make this guarantee and sell them on credit.

You cannot afford to buy an Unknown, Off-Brand Watch at all!

You cannot afford to buy a watch of any kind until you have our Catalog and Prices,

for we are the LARGEST WATCH HOUSE IN AMERICA.
We Sell Only Genuine Elgin Watches, and our Catalog contains the

True Factory Description of every High-Grade Elgin Watch made. It is Free.

Just Your Name

R. S. HARRIS,
President Harris-Goar Company.

Mr. Harris and the Harris-Goar Co.
are well known to the publishers of
this magazine and we ta^e pleasure
in recommending them.

—

Publishers.

BARGAINS FOR WOMEN
J7VERY woman should send for

our Free Catalog, because it

willpay you to have our Prices

and Easy Credit Plan. It enables

you to buy Diamonds, Watches,

Solid Gold Jewelry, Silverware, etc.

and pay for them out of your pin

money. Write Today for
Catalog. Do it now!

HARRIS-GOAR CO.

and Address a?^coupon
wiUbringyou^ur CATALOG
and a photograph and history of the Elgin
Factory, the Largest in the World

Harris-Goar Co.,

1231 GRAND AVENUE,

KANSAS CITY, MO.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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THE BABY TORCH
The Smallest, Most Compact, Durable and Efficient Torch Made

Electricians, Bell Hangers, Automobilists, Ma-
chinists, Dentists, Chemists, Plumbers, Engineers,

Locksmiths, Telephone Repair Men, Telegraph Re-

pair Men, Bicycle Repair Men

It is scientifically constructed of the best materials obtainable to

meet the demand fcr a truly efficient tool bag torch. It is small and

portable but does its work as well as the largest, most elaborate

torch made. Tank is only 3 inches high and 2 inches in diameter.

Lights with a match. Burns without Air Pressure. No pump
or other complicated part to get out of order, become worn, or be

replaced. If you use any kind of a blow-pipe flame you need a

"BABY TORCH." Sent Postpaid $1.25.

Throws a

four inch

Flame.

H. W. HARR0LD, Valparaiso, Ind.

FOLLOW THE POINTERS

If you want the BEST low

price dry cell made for

Electric Bells,Annunciators, Gas
Lighters, Operating Small

Motors, etc.

Price in lots of 12 or more 13^c each

If you are carrying on experiments in which wet or dry cells have to

be used our Battery catalog will prove of interest. Sent Free to

all who mention this publication.

NATIONAL CARBON CO.
CLEVELAND, OHIO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ONE YEAR FREE

Illumination Publishing Cft

YOU

YOU

are interested in light or you would not be reader

of "Popular Electricity."

want to gather as much valuable information in con-

nection with the subject as you can.

VAll want to keep in touch with every branch of the light-

1 ww ing industry, learn as many new things about it and
get as many new ideas as possible.

**ILI II MlNATION" isdevoted exclusively to the
LIbM HIIHR I IU II subject of light , its production

,

distribution, sale and use. It is the one magazine in which you
can get all of the news of every branch of the industry, read

the thoughts of the men who are leaders in every department

of the business and keep in touch with the progress of the

world pertaining to light.

WE WILL SEND YOU "ILLUMINATION" FREE

for one whole year if you will get two of your friends to

subscribe at 50c a year. Send a one dollar bill with the

names and addresses of two others besides yourself and we
will enter the three subscriptions for one year each.

OR we will give YOU three years subscription to your

address for $1.

REMEMBER that ''ILLUMINATION" costs 10c /f-

per single copy and is a month ly publication. This

is a proposition you cannot afford to let slip.

ACT NOW, before you lay this magazine

down.

LLUMI.
NATION,

Chicago

ILLUMINATION PUBLISHING CO.

324 DEARBORN STREET, CHICAGO

Please send me
your magazine to

the address below
for three years, for

which I agree to pay
you |1.

Liberal commissionspaid agents in all parts

of the country. Secure good territory for your-
self before it is all assigned.

Name..

Street No.

Town

State

Firm ,

Position

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Speed Reducing Gear
A COMBINATION COUPLING AND SPEED REDUCER

Efficiency Over 90 Per Cent
1-8 H. P. to 50 H.P.

Write us your wants and let us tell you more about it

D. O. JAMES & CO.
551 W. Monroe Street, Chicago

The Del Electric Curling Iron

V

Q Anew and practical electrically heated device

for curling the hair. The only electric curling

iron that will produce marcel, pompadour, puff

and wave effects. <J This iron is self contained—
requiring no seperate device for heating, thereby

insuring absolute cleanliness. <J Attaches to any
lamp socket by means of cord and plug. *J When
the iron is sufficiently hot, turn off the current,

the cord may be detached and the iron will remain

hot for some time. This leaves you free to act

without chance of the cord getting in your way.
Will be found most convenient when traveling.

Price, $3.75 complete.

SOLD BY ALL FIRST-CLASS
DEALERS

Del Sales Company, 98

Jackson Blvd. Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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DIM-A-LITE
Gives a

High, Low or Medium
Light

as desired

THE DIM-A-LITE is not a lamp
that will burn out and have to

be replaced, but a plug device that

will last as long as any socket. Easy
to attach—merely screw it into the

socket like a lamp and screw any
standard Edison base lamp into it..

At the low position it

REDUCES CURRENT 70%
and at the medium position 20%. A
light saver for any room.

PRICES:

Gun Metal ......
Brush Brass or

j

Oxidized Copper
j

Postage Prepaid.

$1.00

$1.25

FEDERAL

ELECTRIC COMPANY
124 W. Lake St., Chicago

Our No. 305, 6-lb. Standard.

The Peacemaker
Model for 1909 is a beauty. It will sell.

The style, finish, balance . and workmanship are
perfect.

Its service satisfactory to the most critical and ex-
acting.

When an Electric Iron has met the requirements of

-

the Commercial Laundry and the Factory, as the
PEACEMAKER has, it will satisfy the demands of all

users.

The tests made of the PEACEMAKER, have been
the nine hou*"s a day—constant use—heavy work
tests; where solid strength, endurance, efficiency and
economy had to be combined to cover the need.

All of these have been met; not for a short time,
but for so long a time that a new record has been
made in the life of Electric Sad-irons.

Write and let us show you what the users say.

The largest Laundries of the Middle West say: "It
is the mosx satisfactory, the most durable and most econ-
omical we hdfoe ever used, and we have [tried every lead-
ing make."

The largest Clothing Factory west of the Mississippi
River says: "It is the only Eleciric Iron that we ever
nied that goi hot enough, staid hot enough and gave us
no trouble with repaiis."

We make a six-pound double=pointed Iron that is a
beauty and is as good as it looks, and a great seller.

Our No. 307, 6-lb. Double Pointed.

We will ship you, for trial, any Iron we make,
weighing under 8 pounds, charges prepaid, for $4.00,

which you can return at our expense after 30 days'
use, if you do not care to buy.

We have the Iron you want, and believe an intro-

duction will result in a lasting good will.

Special inducements to Dealers and Central Station
Managers.

ST. LOUIS ELECTRIC BEATING COMPANY
1305 Pine Street ST. LOUIS, MO.

23

For pur Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A HEATING PLANT
FOR YOUR HOME

SOLD DIRECT TO YOU AT MANUFACTURER'S PRICE

aay vou can't afford a heating plant for your
home until you GET OUR PRICES. They will

but] rise you—and we furrish plants in such con-
venient form that you can INSTALL THEM
YOURSELF, if you want to—or have a handy
man to do it at day labor-:: a rages It costs you
nothing to have us make an estimate fc r you—and
we not onlv save vou about id per cen' in the cost,
but we niuumi SaTISFaCTI'o.v. y u take no
chances. We write it in the contract tl at our plant
will supply the temperature required in each and

every room, and hold ourselves in readiness to supply, free of all

-nould it be needed to bring th ? plant up to
our guarantee. Should the plant at any time wit ifn one year
prove a failure, or unsatisfactory to you. we will refund the entire
purchase price upon the return of the plant to us. We win make
you (tree) complete working drawings, showing the size of pipes
to u«e at every part of the plant and how to place t'ie fittings, so
that vou can't eo wrong. Wr will cut all large si; e pipe for the
main's aTd willlend vou an entire outfit of tools to do the work.
You cannot set a better plant, even if you pay twic? as much. It

will pay vou to write for our Information Blank. Then give us a

sketch showing the arrangement of your rooms, or famish us with
the architect s plans, and we wiii figure out the ex-iCt amount of

$39.00 HIGH

THE PROBLEM SOLVED

For this Complete Set of

GRADE BATH ROOM FIXTURES
Y\ e Sell Direct to the Consumer

This is our Xo. 5 bathroom combination, reeularlv listed in our cat-
alog for S-:5. We are making a special offer to readers of Popular
Electricity on this o! ?

;
. The Bath Tub is 5 ft. long, 30 ins. wide,

white porcelain enameled inside and over the rim, and is trimmed
complete with full nickel trimmings. The Lavatorv is erst iron, hea-
vy white porcelain enameled and trimmed complete with full nickel
::."-::::--. The Closet is high-grade, sanitary, vitreous syphon
wash down bowl with polished oak copper lined tank and seat and
cover to match. All parts high-grade. ' ThU offer m for a limited U«e
oaly. Other Bathroom Outfits from $24.50 to S 125.00

You can have Modern Sanitary Plumb-
ing installed in your home at very low
ibles any handy mechanic, without pre-

S135 hy?:

of radiation and a M 1 ::. east iron sec-

tional heater, together with all the
necessary pipe and fittings; radiator
valves, gold bronze, covering, and, in

fact, every bit of material needed.

DON'T BE HELD UP %?
willse'l you the material at lowest whole s^': par

- Pneumatic

Water

Supply

excr"c::ar.: surr. :rler ::

, for we

JJB' Systems

St o A A first class hot water heatine
10" plant, for this 5-room house

for $180. : :.. . :10 ft.

of radiation, a 500 ft., cast iron, sec-
tional heater, sold bronze, all the nec-
essary pipe and pipe fittings, radiator

-. covering £ everything needed.

"We ~1'.'. -ur^lsL
vou with a complete
pneumatic or air
pressure water sup-
ply outfit that will

furnish you running water the same as city water
worki. Prices range from SiO upward. We will furnish
yon complete house plumbing outfit like shown in this
picture, including the pneumatic water supply j

the bath room outfit, the kitchen sink and range
boile • and all the pipe and pipe fittings to install from
SI 25 upward.

We

JUST SEND US A PLAN

of your house for our £r:

mate of ail the material required
te put in these moder:: wm-

£017 This large ll-room house sup-
9&'if plied with all the material for
a hot water heating plant for $247.

feet of radiation in 1 1 radiators and a
TOO ft. cast iron, sectional heater, gold
bronze and all the necessary pipe and
pipe fittings, radiator valves, and cov-
ering; in fact, every bit of material
needed.

READY ROOFING
95 Cents per Square

Galvanized Rubber and Asphalt

W-- offer the entire lot of factory mill ends
of piepared roofing strictly high grade, brand
new. at less than cost of manufacture. There
are from two to four pieces of galvanized rub-
ber or asphalt roofing to eaclTroU of 108 f

ft. This is ?2 and S3 grades of roofing.

STEEL ROOFING
Onlv Si ?0 per hund'ed s^. ft. Fifty thou-
sand squar s of ste - 2 ft. 6

in. wide - '•)

The-e sheets were used about o0 days >n

connection with the manufacture of soao.

This material was never exposed to the
weather and was never nailed. Every
sheet is clean and free from : ail 1

practicallv as good as new. EXTRA
HEAVY.' From 84 1 - - -

PRICE FLAT PER 100 SO- FT. - $1.50

CORRUGATED PER 100 SO. FT, - 1.75

CENTRAL M. i- S. CO.. CHICAGO. . __ _
The hot water heating plant purchased from you for my ll-room house, which I

installed, following vour plans, is thoroughlv satisfactory. I have no difficulty in heating
my house from 75 to*NJ degrees in coldest weather. I expect to purchase quite a few plants

from you this yea*- to install in other houses. I also bought a pneumatic water supply system and bath
room outfit with the necessary piping to connect it all up! I did all the work myself and the entire out-
fit works perfectly. Five to 10 minutes pumping twice a week supplies all the running water we want.
I think almost any man would be able to follow your plans and do the work. _ _

WILLIAM GESSERT. Menominee F
CENTRAL If. & B. CO.. CHICAGO.

I am much pleased with the hot water heating plant, the pneumatic water supply system, the bath
room outfit and kitchen sink that I purchased from you for my home. Everv part of this plant is thor-
oughly - we have ex*-emelv cold winters here; but the heating plant heats the house per-
fectly. In purchasing this from you, I saved about S-JOO.OO. Very truly yours.

JOHN GASMAN. Bark River, Mich.

IOO BARGAIN BUILDING MATERIAL, including bath room and* "* .lumbingsupplies, heating apparatus, pipe and fittings, poul-

FREE.
CATALOG No
try netting, wire fencing roofing materials. et<

(antraptfacJiinery ^upphf (a

Guarantee:
2593 Archer Avenue, Chicago

e of our business :s EVERY ARTICLE GUARANTEED AS REP-
RESENTED AND TO BE SATISFACTORY. 1 .• -.vill be cheerfully
not entirely satisfa^'
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GET THIS $1200.00 NEXT MONTH!
WHAT A BLESSING TO ALWAYS HAVE MONEY IN ABUNDANCE.

^Hundreds Getting Rich the "NewWay."f,'Srt'I
surest money maker. One man actually made $1281.00 IN ONE MONTH, $51.50 IN 15 MINUTES,
$800 IN 8 DAYS. Not a fairy tale, fake or humbug, but absolutely true—sworn statement. New, wonder-
ful discovery. Causing great enthusiasm. Readers, listen, see, read how this invention has made, is making
thousands of dollars for others:

DOCS $1200 Monthly "My sales $1281.00 one month, $1118.00 another. Best thing SWORN STATEMENT BY
INTEREST YOU? ever sold. Not one complaint from 2000 customers."

Jfl. Q, ST0NEMAN, MONT.
"SOLD $2212.00 IN 2 WEEKS. Not one dissatisfied user," writes Korstad & Mercer, Minn. "My

sales $1680.00 IN 73 DATS," writes C. D. Rasp, Wis. "Canvassed 60 PEOPLE—GOT 55 ORDERS.
Sold $320.00 in 16 days," writes W. H. Reese, Pa, "Enclosed order for $115.00 EIRST DAY'S WORK. Best
thing I ever worked," writes L. H. Langley, N. D. "Everybody thinks apparatus finest thing. Sold 15 one
afternoon," writes Miss Eva Edwards, Nev., after ordering 73. "I averaged $164.25 WEEKLY for three
months, undoubtedly best line on market," writes J. W. Beem, Kas. "Finest seller I ever saw, catches the

eye. Don't want anything better. SELL 8 OUT OF 10 HOUSES," writes Wm. Maroney,
Okla. "A man that can't sell your outfit eonldn't sell bread in a famine, send 48 more,"
writes J. B. Cashman, Minn. "I make $100 DAILY," writes J. Sevegne, N. Y.

HUNDREDS, MEN AND WOMEN TELL OF WONDERFUL SUCCESS equip-
ping town and farm homes with Allen's Portable Bath. Apparatus. 50,000 already sold.
Acknowledged best thing ever happened for humanity. Nothing like it. Gives every home a
modern bath, room for only $5.OO. Think of it! Costs nothing to operate. Used wherever
water in any form exists. So energizes water' that 1 gallon does more than tub full old way.
Gives cleansing, friction, massage, shower baths all together or separately. Cleanses almost auto-
matically. Makes bathing 5 minute operation. Only clean, running water touches body—no
immersion. No tubs, buckets, bowls, wash-rags or sponges—no plumbing. Insures cleanliness without
drudgerv—prolongs life—prevents disease. Small but mighty—carried in grip. Endorsed by
famous Battle Creek Sanitarium and other celebrated authorities- Most popular, easiest,

quickest, surest selling household article going.

Let us give you an appointment worth $40.00 to $60.00 weekly
; freedom from druderery, long hours, wage earning, bossism, job hunting. We want more
ENTS, SALESMEN, MANAGERS, either 6ex, at home or traveling, all or spare time to

fill orders, appoint, supply, control sub-agents. Hustlers getting rich. EXPERIENCE
UNNECESSARY. Simply supply enormous demand already made—that's all. Every
customer anxious to boost your business. No easier, quicker, certain way to make money.
Exciting business—big profits—popular goods, guaranteed by an old reliable
$50,000.00 house—no competition—exclusive territory—co-operation and assistance.

CREDIT GIVEN—SEND NO MONEY—only your name and address on a postal
card today for "world's greatest agency offer, valuable booklets, creditplan
proofs of phenomenafsuccess—ALLTREE. COSTS NOTHING TO 1NVESTI-"SEE IT ENERGIZE."

Sec. view Comb, Portable and &ATE. MEET US THAT FAR ANYHOW.
Bathroom Outfit. THE ALLEN MFG . CO., 1499 ALLEN BLDC.

MWMtfaiUi^lllH II I IHIIIIWIII ILMi 'ri^liBiMBaWaBMBKMaaigMMBII^WgB
TOLEDO, OHIO.

WATCH THIS PAGE
When your subscription expires, you will find a renewal blank enclosed here.

You should fill out and return same with remittance at once to avoid missing a
number. Positively no copies mailed on any subscription after same expires unless

renewed, and we cannot agree to begin subscriptions with back numbers.
No matter when your subscription expires, it will pay you to avail yourself now

of this

Special Offer For Renewal Subscribers Only
YOUR CHOICE OF THE FOLLOWING VALUABLE ELECTRICAL BOOKS

HANDY ELECTRICAL DICTIONARY.
DYNAMOS AND ELECTRIC MOTORS

AND ALL ABOUT THEM.
WIRELESS TELEGRAPHY.

FREE PRIVATE HOUSE ELECTRIC LIGHTING.
TELEGRAPHY AND HOW TO LEARN IT.
HOW TO MAKE ELECTRIC BATTERIES

AT HOME.

with $1.00, (Canada $1.35, Foreign $1.50) for your renewal.

POPULAR ELECTRICITY ^ getting better right along— increasing in popularityi————————^-^—— with each issue. It is becoming more and more the
magazine you can't afford to be without. You intend to renew—of course! Better do it now
while this special offer is in force. It may be withdrawn at any time. Address

POPULAR ELECTRICITY PUBLISHING COMPANY, Monadnock Block, CHICAGO.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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PUBLISHERS PAGE
INVENTIONS OF EDISON

In this issue Joseph J. O'Brien gives a classification of the inventions of Edison. ''Future

fame" he says, "will rest largely on the art test, and not on the military test, and by this test

Edison is greater than Caesar." Though the truth of this statement may be evident to

some, there are many who have very little conception of the great scope of Edison's work.

They think of him, perhaps, as the inventor of the electric incandescent laim? or of the phono-

graph—his greatest productions. But they do not know that his inventive genius has been

felt in the fields of photography, glass production, fruit preserving, ore manipulation, electric

traction, office appliances and a great many others. In short, Mr. O'Brien's classification shows

that Edison's work has extended into 18 groups of main arts under which are 103 sub-divisions

of main arts, the total number of separate patents being 858. These figures are astonishing,

and the classification altogether makes very interesting reading.

BOUND VOLUMES
Calls for back numbers of the first volume of Popular Electricity have been insistent,

although, unfortunately, we have been unable to fill many of the orders owing to the fact that

several of the editions have been exhausted. That requests are still coming in for copies as far

back as No. 1, Vol. 1 indicates that many are seeking to complete their volumes with a view

to binding them up into permanent form for future reference. We are sorry that we cannot

comply with all these requests, but we can be of assistance to some who are particularly anxious

to preserve complete files, as we have a limited supply of bound volumes containing the first

1 2 numbers. These will be supplied at a moderate price—first come, first served.

Those who desire a complete index to the first volume may obtain one upon request.

Regular subscribers have already received them, but as they were not included in the newstand

edition there are no doubt many regular buyers of the magazine who have complete files to

which the index will be a valuable addition.

IS EVERYBODY HAPPY?
To make Popular Electricity a magazine interesting and valuable to old people and young

people, to the electrical engineer and the layman, in short, to the whole reading public inter-

ested in any shape or manner in electricity, has been the aim of its publishers. That success

has been found in this attempt is abundantly proven by the mail that comes to this office every

day of the year. Here are a few examples:

The president of a large electric light plant in Iowa says: "We have no doubt that after the
.

subscribers get in the habit of taking your magazine they will continue to do so, as there is no

question but what it is a good magazine and interesting to the old as well as the young." The
secretary of a large telephone company writes: "Personally I value the magazine very highly

and wonder that you are able to get so much good information for the money as you are doing."

This from a member of an electrical supply company: "Now we have at least ten men, that

I know of, in our employ who are subscribers for your magazine, and we consider it one of the

best magazines of its kind that we have been able to get hold of."

From the general readers come such expressions as these: "Popular Electricity is the best

electrical magazine I ever read; i read quite a number;" "Your magazine I cannot praise too

highly. There are so many meaty things on Electricity (on which I am very weak) that touch

me in a hungry, tender spot, that I am like the boy with the mixed bag of nuts. Don't know
which I like best, all good." "I have just finished reading the January issue of Popular Elec-

tricity (the first one I have had the pleasure of reading) and will say that it is the best thing I

have ever read on the subject."

RENEWALS* "^ne ^ate on tne wrapper of your magazine shows the issue with which your sub-
* scriplion expires. No additional copies will be mailed after the expiration of a sub-

scription, except upon renewal. Since each issue is printed a month before the date which it bears, renewals should
be sent in at least four weeks in advance, in order that no copies be missed.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

What's the Use of Working for $15.00
Per Week When You Can Be Your

Own Boss and Earn

$200.00 PER MONTH?
This is the average earnings of more than 500 of our customers

who are operating and demonstrating our Wonder Cannon Auto-
matic Photo Button Machine.

Only $30.00 Cash required to start you in this profitable business.

Our $30.00 outfit is complete and includes Wonder Can-
non, Tripod, 1000 plates, 1 Gross Gilt Frames and enough
Developing Powders for one month's work.

Our Cannon takes, developes and finishes Photo Button
in 30 seconds, ready to wear.

No experience required.

Can be set up in 20 seconds, ready to operate. A big
moneymaker at Fairs, Carnivals, Picnics or Celebrations.

Sent upon receipt of $5.00; balance C. O. D.

THE CHICAGO FERROTYPE CO.
Room 103 Ferrstype Building, Congress and Laflin Sis., Chicago, III.

AN INSPIRATION!
To refit your office with

"Andrews Quality" Office Fur-

niture is a good one. Improves

your business, nerves and bank
account.

Try it!

A. H. Andrews Co.
1 74 Wabash Avenue, CHICAGO

THE BEST YET IN WIRELESS!
Outfit Complete $12.25

A real working equipment which gives fine

results up to three miles. If you are experi-
menting in wireless why waste time, money and
patience building delicate apparatus that may
not work ?

Why not get to sending messages at once?
Send 4 Cents for Catalogues and Sample Burning Wire.

B. M. MEYERS ELECTRICAL HOUSE, Evansville, Wis.

G
E
T
W
I

s
E

AV MONEY! H s Your Chan !

MODERN ELECTRICAL CONSTRUCTION, by Horstman & Tousley. A reliable, practical guide for the
beginner in electrical construction, showing the latest, approved methods of installing work of all kinds according
to safety rules of National Board of Underwriters. Fully Illustrated. Black leather binding. Price $1.50. A
few slightly soiled copies (don't hurt book a bit) for $1.00. First come, first served.

Popular Electricity Publishing Co., Book Dept., Monadnock Blk., Chicago, III.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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You should own
an Electric Iron
EVERY ELECTRIC-LIGHTED HOME should

have its Hot Point Electric Iron. This is true whether

you do your own ironing, or servants do it, or it is sent out

The Hot Point Electric Iron is absolutely safe—no risk
to user or property. It attaches to any light socket—simply
take out the light bulb and screw in the plug at end of flexible

connection.

The current is carried into the iron by the switch plug at
rear of iron . As scon as this is inserted the iron begins to heat

.

In two or three minutesyou begintoiron and iron continuously.

In a few minutes more the iron will get so hot that you
can pull out the plug (requires almost no effort) and iron for

some time without further current. When the iron begins to
cool, put back the plug for a few minutes.

It is as easy as that.

The stand is attached to rear of iron. Simply tip iron up
on the heel when not in use. The handle never gets hot (no
holder) . The point of the iron is always hot—therefore you
iron right up into the pleats and folds; and work with the
entire face of the iron.

No heat in the room—no soot or dust—no fuss or bother.
Simply iron when you want to, in any room in the house.

The 6 pound Hot Point Electric Iron will do the heaviest
domestic work. And the lightest—because you have absolute
control of the temperature. There are two models. Both
fully guaranteed against electrical troubles.

The handsomest—the sturdiest—the most efficient elec-

tric iron. Costs only 3 to 5 cents for an hour of continuous
ironing, which means as many pieces ironed as in an hour
and a half with any other method.

Two Models—Standard and Automatic.
All we have said above applies word for word to both the

Standard and the Automatic Hot Point Ircn.

'

The Automatic Hot Point Iron is exactly the same as the
Standard, except that we have added a device which auto-
matically switches off the current before the iron becomes
overheated. Should you forget to pull out the switch plug
when leaving this iron, the automatic device will attend to it.

Fire risk entirely done away with. Our Automatic is the only
electric iron with an automatic tempera-
ture control. The only absolutely safe iron.

How to Get

A Hot Point Electric Iron.

TN hundreds of cities the Lighting Company dis-
x tributes Hot Point Electric Irons to its custo-
mers.

Remember—there is no other iron with the hot
point—the cool handle—the attached stand. No
other with the automatic control.

If your Lighting Company cannot supply you
probably the leading Electrical Supply, Hardware
or House Furnishing store can.

Order direct from us, if you prefer. Use coupon
below. Iron will be delivered to you without fur-

ther trouble.

The AUTOMATIC is not made smaller than 6-lb.

The STANDARD—4, 5 or 6-lb. We recommend
the 6-lb. for household work.

Be sure to give voltage. If uncertain, call up
your Lighting Company or Dealer.

Every Iron Fully Guaranteed.

A number is stamped on every iron at the factory,
and a record kept of that iron. It is guaranteed
by us to the Lighting Company or Dealer. They
guarantee it to you. This covers defects in mater-
ial and electrical trouble of every kind.

We will deliver to you, all charges prepaid any-
where in the United States, one 4, 5 or 6-ib.

STANDARD Iron for $5.00; or one 6-lb. AUTO-
MATIC Iron for $6.00.

Fully Approved by

National Board of Fire Underwriters

PACIFIC ELECTRIC HEATING CO.
Main Office and Factory: Ontario, Cal.

Eastern Factory : 63-65 W. Washington St.
Chicago, 111. Send order to nearest point.

Central Station Managers and Dealers.
This is but one of the many advertisements we are

running. We want to turn orders in your town to you.
Order samples at wholesale, subject to 3 days ap-
proval. State number you will be able to use and we
will name special quantity price. Give voltage

PACIFIC ELECTRIC HEATING CO-
ONTARIO, CAL, CHICAGO, ILL. (Address nearest office.)

Please send me furclior particulars about Hot Point Electric Irons.
Send me charges prepaid, 1 Standard Hot Point Iron, $5.00

1 Automatic Hot Point Iron, 6.00

(Draw pencil through one not wanted.)
Enclosed is check in payment of some.

Name

Street Voltage.

City State

I enquired about it of

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Cigarette Rolling Made Easy

(Patented)

Place tobaeeo and paper as shown abore.
Close cover, moisten paper, turn knob and eigarette Is finished, as shown.

Quicker than by hand—No waste of tobacco—Perfectly formed
Actual saving niore than pays for machine in short time

The GEM CIGARETTE ROLLER is the only machine that rolls a perfectly formed
cigarette from any tobacco or paper.

Price 25 cents Prepaid, if not satisfed your money will be returned.
THOUSANDS IN USE—CUSTOMERS DELIGHTED.

AGENTS AND DEALERS WRITE FOR TERMS.

SIGARET ROLLER WORKS, 42 W. Quincy St.,Chicago, III.
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A Complete Electrical Workers' libraryK™S^SrSttfK
There Is little that Is theoretical, nothing historical, hut everything useful and

practical. U Just what is needed to be known and nothing to confuse.
The authors are men who are brought in daily contact with electrical workers and

who, therefore, are conversant with their needs and with the best methods of prt sent-
ing the various subjects.

MODERN WIRING, DIAGRAMS AND DESCRIPTIONS
Describes everything used in general practice; bells, burglar alarms, batteries,

dynamos and motors, meters, automobiles, arc and Incandescent wiring, telephones,
testing, trouble, etc. If

Fits the owner for any kind of electrical work.
Each diagram and explanation complete in itself, not requiring any previous

knowledge of the subject to be abe to understand it.

A complete collection of diagrams covering every class of construction with which
the electrical worker will be brought in contact.

A book that can be carried on the job. U Settle disputes and arguments.
ELECTRICAL WIRING AND CONSTRUCTION TABLES

This book contains the only practical alternating current wiring table published.
Here is the old formula for drop in voltage:

\/[(E. X. P. F.) + (I. X. R.)]2+ [(E. X. I. F.) + L.]»= E'
To do'intellgent work you must use this ofrmula to find the size of wire needed or

consult the tables in this book. In the past most people have guessed.
This book gives tables by which the proper size wire may be found without the

use of mathematics. The tables do all the figuring.
Trigonometry, algebra and the extraction of the square root are not necessary

with these tables. 1f Over 100 pages of tables. Single, two and three phase; any dis-
tance, anv loss, any power factor, any voltage, any efficiency, 25, 60 and 125 cvcles.

All that are needed; none that are not needed. If Will save, in time saved, their
cost nany times over. U The tables showing the proper size wire to use according to
the Underwriters' table of carrying capacity minimize the possibility of costly errors.

MODERN ELECTRICAL CONSTRUCTION
The nractlcal workman's handbook. ^ Written by men in daily touch with the

best class of work and the latest wrinkles.
If For those who desire to pass civil service

examinations, gain admittance to the unions, become first-class wiremen. know all the
tricks of the trade. H Detail Information on all construction work, i Every page full
of practical information: nothing else. H Strictly up-to-date. If Per set of three
volumes, bound In full Persian Morocco leather, red edges, round corners, $4.00.
Single volumes, each, $1.50. Tf Sent to any address, all charges paid, upon rocelDt of
price. FREDERICK J. DRAKE & CO., 216 Fisher Building, Chicago, U. S, A.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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2c a Week Pays Wash Bill'

Electricity or Water -Power Does the Work

Just a "Twist of the Wrist" Starts or Stops the Machine!
The 1900 Motor Washers are now at work in thousands of homes. They are doing: the work for-

merly done by women, at a cost of 2 cents a week for power ! Saving: thousands upon thousands
of dollars in wash bills. Saving- worlds of wash-day troubles. Leaving the women free to do
other work while the machines are doing the washing.

The 1900 Motor Washer
Washes a Tubful in Six Minutes!

i
-\ Handles heavy blankets or dainty laces.
The outfit consists of the famous 1900 Washer
with either Electric Motor or Water Motor. You
turn on the power as easily as you turn on the
light, and back and forth goes the tub, washing
the clothes for dear life. And it's all so simple
and easy that overseeing its work is mere
child's play. $i

Write For
FREE Book

A Self-Working Wringer
Free With Every Washer

1900 Electric Motor Washer
Can be connected with any ordinary

Electric Light Fixture

1900 Water Motor Washer
Can be connected with any water tap instantly

The motor runs Washer and Wringer. We guarantee the perfect working
of both. No extra charge for Wringer, which is one of the finest made.
Write for FREE BOOK and 30 Days' FREE TRIAL OFFER!
Don't doubt ! Don't say it can't be done ! The free book proves that it can.
But we do not ask you to take our word for it. We offer to send a 1900 Motor
Washer on absolute Free Trial for an entire month to any responsible person.
Not a cent of security—nor a promise to buy. Just your word that you will
£ive it a test. We even agree to pay the freight, and will take it back if it fails

to do all we claim for it. A postal card with your name and address sent to
us today will bring you the book free by return mail. Address, The 1900 Washer
Co., 3339 Henry St., Binghamton, N. Y. Or, if you live in Canada, write to
the Canadian 1900 Washer Co., 355 Yonge St., Toronto. Canada.

Hotel Cumberland
NEW YORK

S. W. Corner Broadway at 54th Street
Near 50th St. Subway, 53rd St. Elevated and all Surface Lines.

Ideal Location near Theatres, Shops and Central Park.

NEW and FIREPROOF

: -;f?' _,:«$
Strictly First=Class

$& Rates Reasonable.

$2.50 with

Bath

AND UP

Restaurant

Unexcelled

( Prices Moderate

Send for

Booklet

10 Minutes

Walk to

20 Theatres

, HARRY P. STIMPSON, R. J. BINGHAM,
formerly with Hotel Imperial. Formerly with Hotel Woodward

ROBERT F>, IVlUFgRI-IV, Prop,

HOTEL ALBANY
41st Street and Broadway , New York

Remodeled, Handsomely Furnished New Throughout

Absolutely Fireproof. In the heart of the City.

500 Rooms. 300 Bath Room's. European Plan.
Cuisine Unexcelled. Gentlemen's Cafe, Ladies'
Restaurant and Moorish Rooms. Popular Prices.

Plenty of life—but Homelike.

I.OO RER DAY AND U
SEND FOR BOOKLET.

Meet me at the College Inn, under the Albany,
New York's Leading Rathskeller, a place to eat,
drink and be merry. Music.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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r
Burns Satisfactorily

in any position—
At an angle—pendant

Thi.i.u..,»w.4ow... —horizontal or upright.
small bulb Sunbeam A a
Tungsten Lamp. ^he 25 watt and small bulb 40

watt styles will fit any shade or fixture suitable

for 16 c. p. carbon filament lamps. Equal life

on either a. c. or d. c. circuits. The color of

the Sunbeam Tungsten is so clear and fine that

pale blue and pale pink can be distinguished

under the rays of this lamp as readily as by
sunlight.

LIST PRICES
Standard
Pkg.

QuantityClear Frosted

25-watt regular $0.85 $0.90 100

40-watt small bulb 1.00 1.05 100

40-watt regular 1.10 1.15 50

60-watt " 1.40 1.47 50

100-watt " 1.75 1.85 24

250-watt " 3.50 3.70 12

No. 1 Meridian 40-watt 1.50 1.50 24

No. 2 Meridian 63-watt 1.75 1.75 24

Sunbeam Incandescent Lamp Co.
Established 1889 MANUFACTURERS

Members of the National Electric Lamp Assn.

CHICAGO NEW YORK TORONTO

For our Mutual Advantage mention Popular Electricity when writing to Advertiser*.
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The Practical House Cleaner I

We want to send this machine to every housekeeper in America who uses
electricity, that she may prove for herself that it will thoroughly clean any

room in a few minutes. All we ask is that you send your name and
address.

The Hoover
Electric Suction Sweeper

does more than any vacuum cleaning system. Unlike all other systems,
it is not necessary with the Electric Suction Sweeper to fir.:t sweep the
floor with a broom to remove pins, match sticks, etc., that lodge in the
pipes and stop them up. Nine-tenths of the work required from a clean-
ing machine is on the floor. There is little need for dusting when you
use the Electric Suction Sweeper—it takes up and holds the dust without
scattering it about the room. Yet we furnish attachments, at small
extra cost, that do clean portieres, curtains, furniture and bed clothes.

The work of spring house-cleaning becomes a pleasure with the Electric

Suction Sweeper.

The Electric Suction Sweeper sells for considerable less than any
good vacuum system, and costs but a little more than a good range,
sewing machine or other household convenience that would not give as
much satisfaction.

If you would like to try this machine at our expense—we pay express
charges and make delivery to your home.

Electric Suction Sweeper Co, Dept. 27, New Berlin, Ohio
Send name and
address today to

ACmnni WITHIN ITCTI V There are XX chaPters in all
>
XIX carrying you

ij\jII"Vfij If 1 1 HIl l 1 1 OILLr from the fundamental principles of electricity on
1 — through the various branches to a point where

the careful student comprehends the complete designing, care and operation of a dynamo or
motor, and I chapter on electricautomobiles, outlining their construction, care and operation, and
all about storage batteries and how to handle them. Each subject is carefully ^written and to
the point. After a student studies a subject, he is questioned on that subject in such a manner
as to bring clearly to his mind the points he needs to know regarding same. A Dictionary in

back of book will enable him to learn the meaning of
any electrical word, term or phrase used in this book, as well
as hundreds of others in common use. All required tables
necessary in the study are in it.

TABLE OF SUBJECTS:
Chapter

I—Wiring.
II—Electric Batteries, Electric

Plating.
Ill—Magnetism.
IV—The Magnetic Circuit.
V—Magnetic Traction.
VI—Magnetic Leakage.
VII—Energy in Electric Circuit.
VIII—Calculation of Size of Wire

for Magnetizing Coils.

IX—Calculation of EMF's in
Electric Machines.

X—Counter EMF.
XI—Hysteresis and Eddy Cur-

rents.

Chapter
XII—Armature Reaction.
XIII—Sparking—T—W

Motors
XIV—Winding of Dynamos and

XV—Proper Method of Con-
necting Dynamos and
Motors—Self Excitation.

XVI—Diseases of Dynamos and
Motors, their Symptoms
and How to Cure Them.

XVII—Arc and Incandescent
Lamps.

XVIII—Measuring Instruments.
XIX—Alternating Current.
XX—Automobiles.

A Dictionary of over 1,500 Electrical Words, Terms and Phrases,
giving a brief meaning of all which are in common use.

$2.00 PER COPY— FOURTH EDITION— 20,000 COPIES SOLD.
The offer we make of refunding money if book is not satisfactory upon examination is AN UNUSUAL ONE in

connection with the sale of a book. But we have no fear of its return. Your decision will be what thousands of

others have been. Money would not buy it if it could not be duplicated. We could print testimonials by the
hundreds. It is best to order now and be your own judge of its merits.

THE MORTIMER BOOK CO. 160 Washington St., Chicago, III.
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Makes and burns its own gas and
produces a pure white, 6teady,
safe, 100 candle power light* No
wick, smoke, dirt, grease or odor.

r-^rarasruGHTi
--POWER, 'Lighted instantly. Over200 styles.

Agents wanted. Write for catalog

THE BEST EIGHT CO,
?S0 E. 5th St., Canton, O*

TYPEWRITERS
,A1I Makes, $10 Up. CASH OR TIME.

Rented Anywhere—Rental Applied.

SENT ON TRIAL—FREE.
Tell us what you want and what you expect
to pay and we will ship you one for trial and
examination. All fully guaranteed

Economy Typewriter Exchange, 74
c
W
icaq(?°u£"

Wonderful 12x6"

ELECTR0PH0R0US
and apparatus.

Two rubs gives a stinging 3 Inch
spark to the hand, 6 inch to a Metal
Conductor, charges Leyden Jar,
Lifts and . holds up a 9 inch 4 oz.

tin pie plate. 81.25
Send for our great Catalogue.

HERTZIAN ELEC. CO., 1009 E. 42d St., Brooklyn, N. Y.

ALCOHOLISM
i For allaying the feverish desire for drink, and
Sn sustaining those who wish to give up the
liquor habit

EARL'S ANTOL TREATMENT
is daily receiving the grateful testimony of those
whom it has benefitted. No absence from busi-
ness, no inconvenient conditions or bad after
effects. Correspondence strictly confidential.

The Cost is Very Moderate
Write at once 1or Free Booklet.

JOHN C. EARL. 161 Gates Ave., Montclair.N.J.
Sole Agent for U- g. A. and Canada.

TELEGRAPHY
The Omnigraph Automatic Transmitter
combined with standard key and sounder.
Sends you telegraph messages at any speed.

^ 5 styles, $2 up. Circular free.

OMNIGRAPH
MFG. CO.

39 H. Cortlandt St., New York

DO YOU LIKE TO DRAW?
THAT'S AIL WB WANT TO KNOW

Now, we will not give you any grand prize.
,—or a lot of free stuff If you answer this ad.
Nor do we claim to make you rich In a week

.

ut if you are anxious to develop your talent
with a successful cartoonist, so you can make
money, send a copy of this picture, with 6c In
stamps for portfolio of cartoons and sample
lesson plate, and let us explain.

The W. L. EVANS SCHOOL OF CARTOONING
325 Kingmoore Bldg., Cleveland, Ohio.

Aye

AY

ISteel Vises
Wood Workers Vise, Durable,
Handy, Simple and Cheap.
Price $2.50 weighs 15 lbs., fully

guaranteed, returnable if not
pleased.

> 3* GOIN/I^ANY,

Gem Motor 75c
Practical and substantial. Will run
small mechanical toys on one celldry
battery. Has adjustable brushes and
extra large field coil. Best on market

Only 75c. Postage 15c.

TREMBLY ELECTRIC CO. 2
Centerville, Iowa

LATEST POCKET

LIGHT

with the new
High Candle
Power— Tung-
sten More Light

ouuu Flashes per battery Nickel plated, lock switch double
lens. I) To acquaint every reader with the merits of our most highly
perfected goods will send anywhere this New Flashlight ready for

use for 75c, or with 2 extra New Refillable Batteries prepaid for only
$i -Illustrated Catalogs of latest Electrical Novelties at lowest prices
Free. Favorable discounts to dealers. We are Headquaaters for
electric novelties that satisfy. H ELECTRIC NOVELTY CO.. Mfgrs.
and Imp. Washington Nt'l Bank Bldg,, Pitt-burg, Pa.

WIRELESS TELEGRAF^FIY -

USING A CROW-BAR ON A WATCH is like trying to
work your wireless without our CARBORUNDUM DETEC-
TOR. It is as sensitive as any, yet so hardy that you can re-
ceive While You Toss It In The Air. NO ADJUSTING—con-
sequently—NO BOTHER. It Works Where It's Put. Price-
$1.00. Telephone receiver 1000 ohms, with cord, $2.75. The fa-
mous FIVE MILE OUTFIT, a complete sending: and receiving:
station. Price $9.15. This outfit contains our iHnch coil, Car.
borundum Detector, etc. 1-1 inch coll, each. $5.00. 2 Inch coil,

each $7.75. Send stamp for la*rgc illustrated circulars. All
goods guaranteed.
INTERNATIONAL WIRELESS CO. Dept. E. LIMA, OHIO.

"Don't Cuss The Telephone"
Because your line is noisy. Buy a "Wasatch Induction
Killer," and be happy. Made for all kinds of noisy lines.

"IT STOPS THE BUZZ"
Sent by mail postpaid for $150. Every telephone user
needs one. "Agents Wanted." "Patent Pending."

WASATCH ELECTRIC SERVICE CO., (Inc.)

46 Post-Office Place. Salt Lake City, Utah.

MAKE MIRRORS AT HOME
Big profits, with little outlay. One 18x36 in. mirror costs

$2.00 to $500. You can silver a glass this size for 20c.

Send 50c in stamps or money order and we will send you
explicit directions how to do if, also how to emboss, grind,
foil, gold leaf, frost chip and make imitation stained glass.

How to transfer photos on glass, bore holes in glass aivl

cut skylights GEORGE L PATTERSON 4 CO.

2214 Montlcillo Avtnui - MORGAN PARK, ILL.

ANYTHING ELECTRICAL
A 2ct. stamp secures

Our latest catalogue— 100 pages of Electricity-

Electric Novelties, Motors, Dynamos, Wireless Out-
fits, Transformers from $11 to $150 and upwards,
Electric Heating Devices, Creat German Toys,

Etc., Etc.

J. J. DUCK 428 St. Clair St. Toledo, 0.
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ranacsflM
On Free Trial At0u"

Until Jan. 1st, 1S10

These
Important
Heating
Books

FREE

Our story is quickly told. We will send you a Hess Steel Furnace and
complete heating: outfit, including pipes, registers, fittings and everything
needed, for from $25 to 1100 less than you can buy from dealers.and deliver it

at your station, freight prepaid. You may place the purchase price in the
hands of your local banker who will hold the money until Jan. ,1st, 1910,
while you test the heater.

If the test is not satisfactory to you in every way, you may return the goods
ct our expense and have your money back, we to pay cost of removal

and freight charges both ways. Ask us more about it. There's
money in it for you. Our great co-operative plan makes you a
partner in our success. We explain this with every estimate. This
offer also applies to heating equipments for all buildings. We
manufacture and sell from our Factory direct to you.

No 45 t^iP^
6gLeade3*" Steel

Furnace
Price S4%Q n PiPes andrm **,«, *P**& Registers Extra
Delivered any station east of Omaha

and north of the Ohio River

Heating Plans Free I Write for Booklets I
Send us a rough sketch of any building that you wish to heat and—without any charge or obligation on your part, we
will have our experts prepare a simple, clear plan, which you can easily understand, showing every detailof'tha
furnace, pipes, registers, etc., in their proper places,, with the exact cost to you of the complete equipment.

The Ileus Furnace Will burn any fuel. Besides any kind of coal, or wood;—chips, twisted straw, corn-
cobs or any other waste fuel can be utilized and money saved.

Our free booklets. "Modern Furnace Heating" and "These Bear Witness." giv,, valua-
tion about heating any building perfectly and economically, Write today for these booklets.

Hess Warming & Ventilating Go;
912 Tacoma Bfdg., Chicago

.3 informa-

$1.04 a Year for

your Washing
<J Ever stop to figure the- great saving in money, health and energy

by using an Automatic Electric Washer. CJ It saves the woman's hands,

stops the lame back, does away with the disagreeable features in the

home that constantly arise on wash-days—just turn on the current

for a few minutes and your washing is done. ^ The simplest Electric

Washer on the market and the most reliable—guaranteed to do cleaner

work in less time and at less expense than any other Electric Washer
on the market. Don't hesitate, to ask us about it. There is a lot

to be told that will interest you and save you money.

Automatic Electric Washer Co., Newton, Iowa

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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HOW SENATORS RIDE TO WORK.
BY WALDON FAWCETT.

The oddest automobile line in the

country has recently been placed in op-

eration in the capital city of the nation.

Indeed, it is more than this. It may
safely be said that it is not only dis-

tinctive among all installations of com-
mercial motor cars but is quite the most
novel transportation system of any kind

in the world. The vehicles that comprise
its rolling stock are unique, and finally,

it has for passengers the most distin-

guished body of men that regularly ride

on any such semi-public conveyances.

This innovation is an electric motor
car line that connects the United States

Capitol and the recently completed Office

Building of the United States Senate, op-

erating in a subway nearly one-third of a

mile in length. In this electric-lighted

tunnel are in operation electric auto-

mobiles of special design which regu-

larly make the trip from terminal to ter-

minal in one minute or less, carrying ten

or eleven of the nation's lawmakers, or

friends and constituents who may have
business with them.
At present this most up-to-date of

motor car lines is in operation only be-

tween the Capitol and the Senate Office

Building, but it is planned to shortly ex-

tend the underground transportation

system and have a similar line of cars

operating between the halls of Congress
and the new Office Building of the House
of Representatives, which is located

about as far distant from the Capitol as

is the Senate Building, but in the op-

posite direction. The tunnel by which
the House of Representatives Building is

accessible from the Capitol is a dupli-

cate of the S-shaped "tube" leading to

the Senators' working quarters.

Work began several years ago on the

two marble office buildings—each cost-

ing $3,000,000—for the use of the Sen-
ators and Representatives, respectively,

these, the largest office structures in the

world having been made necessary by
the limited amount of space in the Capi-

tol proper, which limitations, taken in

conjunction with the constant increase in

the number of legislators made it im-
practicable for more than a fraction of

the whole number of Congressmen to

have their private offices in the big white-

domed building. Almost from the mo-
ment that it was decided to build a huge
"annex" on either side of the Capitol

there was discussion as to the best

means of conveying the lawmakers quick-

ly between their office buildings and the

Capitol. Obviously an up-to-date system
must be devised for it is frequently nec-

essary for Congressmen to make a quick

trip in order to vote on a bill upon which
a roll-call is demanded or meet other like

urgent contingencies.

The first decision reached by Mr. El-

liott Woods, Superintendent of the Cap-
itol, was that the various buildings must
be connected by tunnel, for, in the vicin-

ity of the Capitol, as elsewhere, Wash-
ington is a city of magnificent distances

and Capitol Hill is particularly exposed
in inclement weather. The tunnel pro-

vided, there arose the problem of trans-

portation within the "tube." Various so-

lutions were proposed, including- moving
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sidewalks and miniature electric cars op-

erating on a double-track system. Final-

ly, however, after full investigation the

officials gave their preference to a line

of automobiles, electrically operated.

These traverse a concrete ' roadway
which is of sufficient width for two of

the machines to pass at any point in the

tunnel. A sidewalk, protected by a heavy
iron guard rail, extends the length of

the tunnel, parallel to the roadway, and
pedestrians may get aboard the motor
cars at any point in the tunnel, although

it is expected that the autos will not

make stops between the terminals except

under unusual circumstances.

The motor cars, which derive their

propulsive energy from five-horsepower

storage batteries, were built for a con-

templated speed of 12 miles per hour.

It has been found that in actual serv-

ice the average elapsed time required for

a round trip is two minutes. The jour-

ney from the Capitol to the Office Build-

ing is made in 40 seconds, but nearly

twice as much time is consumed in the

return trip, owing to the fact that the

entire journey is up-grade, and more
especially by reason of the circumstance

that the cars are, in effect, running back-

ward on the return journey. Owing to

the limited space at the terminals and a

desire to keep these novel shuttle-cars

in continuous operation, the cars are not

turned upon completion of each trip.

Thanks to the special design of the car

with seats along the sides, this mode of

operation entails no inconvenience upon
the passengers, but when the drive

wheels are in front it is more difficult to

steer and the chauffeur operates at a

slower speed, which, combined with the

slight grade, lengthens the time of the

journey to the Capitol over that of the

trip in the opposite direction.

The exigencies above mentioned were
in great measure responsible for the de-

sign evolved for these new Capitol motor
cars, which are radically different from
anything else ever manufactured. To
adopt a homely simile, this new style

auto might be compared to two dog
carts, placed end to end. and linked by a

platform on which is the operator's seat,

or rather seats, for there have been pro-

vided for the chauffeur two individual

:-n opposite sides of the car and
facing in opposite directions. When the

end of a run is reached the 1

changes seats and is thus constantly fac-

Copyright, 1909. by Waldon FasreetL
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ing to the front, although the machine

is not turned around.

Six passengers can be accommodated
in the seats at one end of the car and
four passengers in the seats at the op-

posite end. In "rush hours" a passenger

can always be accommodated in the va-

cant operator's seat (if he is content to

ride backward) thus bringing the capac-

ity up to eleven, excluding the chauf-

feur. The bodies of the Capitol autos

are finished in a smart tan tint and up-

holstered with brown leather, a color

scheme that was selected as harmonizing

with the plastered walls of the tunnel.

The motor cars for the Capitol cost in

the neighborhood of $5,000 each, and it

is contemplated that eventually four of

them will be in operation between the

Capitol and the Senate Office Building

and probably a greater number between
the Capitol and the Representatives'

Building, owing to the fact that nearly

four hundred Representatives, and an
equal number of private secretaries and
clerks to the Congressmen must be pro-

vided for as regular patrons.

The charging of the batteries of the

Capitol motor buses is done at night, and
it is not necessary to remove either the

vehicles or the batteries from the sub-

way for this purpose, the charging being

done at the electric power plant which
supplies light, elevator power, etc., to the

Capitol and Office Buildings, and which
is in the basement on the level of the

subway.

FIRE ENGINE WARNING SIGNAL.

Fire engines, as they come rushing out

of the barn drawn by half frantic horses,

are not easily controlled. They emerge
from the doors so suddenly that street

cars passing in front of the barn cannot
be -stopped in time. So sometimes there

are collisions.

In order to warn motormen when such
danger is liable to occur an ingenious
signal is used in Rochester, N. Y., at the

corner of Piatt and State streets, where
there is a fire engine station. The pic-

ture shows the signal, which has two
vanes.. The view is down State Street,

while the engine house door is on Piatt

street, not shown in the picture.

When the fire apparatus leaves the

fire engine house the horses run over a

contact maker, which is placed in the

floor just ahead of the front wheel, and
this completes a circuit in the signal

box, starting the semaphore arms in ro-

tation. The signal is so timed that it

will run for about two minutes continu-

ously, and then stop automatically, thus

giving time for the fire apparatus to

cross State Street in safety.

Mounted in the end of the semaphore
arm are incandescent lamps which show
red for night service.

Current for tripping the signal is tak-

en from the no-volt lighting circuit,

FIRE ENGINE WARNING SIGNAL.

while the current for whirling the signal

is taken from the trolley.

Another signal which is installed at

Main Street E. and Stillson Street, con-
sists of a device for shutting off the trol-

ley current at some distance on each side

of the danger point. It acts on nearly

the same principle as a circuit breaker
and is contained in a box suspended be-

tween the trolley wires. It is tripped by
the wheels of the fire-engine, as in the

previous case.



ELEMENTARY ELECTRICITY.
BY PROF. EDWIN J. HOUSTON, PH. D. (PRINCETON).

CHAPTER XIII.

—

THE X-RAYS.

Reference has been made in the pre-

ceeding chapter to the fact that by mak-
ing the portion of the walls of a Crookes'
tube against which the cathode rays

strike, a thin plate, or, as it was also

called window, of metallic aluminium,
Lenard succeeded in causing some of the

cathode rays to pass out of the tube into

the air. These rays, called the Lenard
rays, are luminous for a short distance

from the aluminium window.
Lenard discovered that these rays car-

ry a small charge of negative electricity,

possessing the power of causing phos-
phorescence or fluorescence, as well as

affecting a photographic plate. He also

showed that they are capable of passing
through many substances opaque to or-

dinary light, and even went so far as to

take some faint shadow pictures of
opaque or semi-opaque bodies placed on
the outside of an aluminium plate that

formed the cover of a light-tight box
containing a photographic plate. These
effects, however, were so feeble that they

failed to attract any marked attention.

They were produced by Lenard in the

year 1894, or considerably after the ob-

servations by Plucker, Hittorf, Goldstein

and Crookes referred to in the last

chapter.

It was not until a later date, 1895,
that attention was called to a somewhat
similar phenomenon produced in the

neighborhood of that portion of a ca-

thode tube against which the rays strike.

This discovery, made by Prof. W. C.

Rontgen, of Wurtzburg, Bavaria, was
regarded by the scientific world as of

such importance that its announcement
created the greatest excitement, and in

a few weeks led to the repetition of the

experiments at practically all places that

had received information concerning

them.
Rontgen had been making some ob-

servations on phosphorescence. Know-
ing the power of the cathode rays to

excite this variety of radiation, he had
in his laboratory a Crookes' tube through
which electric discharges were passing.

He had darkened his laboratory; and,
in order to prevent the light produced
by the Crookes' tube from passing into

the room, had carefully covered the out-

side of the tube with several thicknesses

of black paper.

Among some of the substances in

which Rontgen had been exciting fluor-

escence was a sheet of paper covered
with a chemical salt known as tungstate

of calcium. Happening to place this

sheet of paper in the neighborhood of
the Crookes' tube, he was greatly sur-

prised to observe that it suddenly began
to emit fluorescent light. Assuming, as

a matter of course, that the light from
the Crookes' tube was escaping through
cracks or openings in the black paper,

he carefully examined the tube and again
arranged its covering until he was con-

vinced that now at least no light could

escape. To his surprise, however, the

fluorescence of the tungstate-covered pa-

per continued. He was, therefore, forced

to the conclusion that there had been
produced in the Crookes tube, by the

bombardment of the cathode rays

against the glass, an entirely new variety

of radiation that possessed in a marked
degree not only the power of passing
through substances ordinarily opaque to

light, but after such passage of also pro-
ducing both fluorescence and phosphor-
escence, as well as affecting a photo-
graphic plate.

For want of a better name Rontgen
proposed the name of the X-rays, or
the unknown rays, for this peculiar va-

riety of radiation. The selection of this

name was in accordance with the usage
in algebra of representing an unknown
quantity by the letter X. This name, X-
rays, has been generally retained in

science, although the rays are frequently
known, after their inventor, as the

Rontgen rays.

It will be observed that unlike the

Lenard rays, the X-rays produce no
immediate effects on the eyes. If, there-

fore, an active Crookes' tube were cover-

ed with blackened paper, so far as the
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sight was concerned, there would be no

way in which the presence of the X-rays

could be observed by the unassisted eye.

If, however, a fluorescent substance

were placed in their path, it would im-

mediately become luminous. In a simi-

lar manner a photographic plate is also

instantly affected.

As already remarked, the cathode rays

are not produced until a certain high

vacuum is reached. The additional dis-

covery was made shortly afterwards that

when this high vacuum exceeded a cer-

tain value, the amount of X-radiation

produced was greatly decreased.

It may occasion some surprise that

Lenard's discovery of rays that were able

to pass through substances opaque to

light and produce fluorescence, phos-

phorescence and photographic effects,

so signally failed to arouse the at-

tention of scientific men as was
occasioned by Rontgen's discovery.

There was, however, this difference.

Lenard discovered an effect, so faint

in its intensity that it could only

be observed in the immediate neighbor-

hood of the aluminium window. It was
therefore without any practical value.

Rontgen's discovery, on the contrary,

was of a radiation of such intensity in

its penetrating power, that it was capable

of producing its curious effects at con-

siderable distances from its source.

When Rontgen demonstrated that the

X-rays possessed such penetrating power
that they could readily pass through inch

boards of wood, a thousand pages of

an ordinary book, or two packs of play-

ing cards, and still be able to produce
fluorescence, phosphorescence, or photo-

graphic effects, it is not surprising that

the announcement instantly commanded
the close attention of the entire scien-

tific world. Not only because there was
something apparently uncanny in the

ability to see what was otherwise in-

visible, but especially because in addi-

tion to this, it was found that the X-rays
possessed the wonderful power of readily

passing through the flesh, blood and soft

tissues of the human body, so as to per-

mit its bony skeleton as well as some
of its internal organs to be examined.
The world at large recognized that these

rays would afford a wonderful aid in

medical diagnosis. Therefore the dis-

covery attracted universal attention.

Suppose, for example, as represented

in Fig. 86, that a screen consisting of

a sheet of paper or other substance trans-

parent to X-rays, covered with a fluor-

escent substance, such as tungstate of

calcium, or platino-barium-cyanide, is

placed at the larger end of a stereoscope

with the fluorescent surface turned to-

wards the inside. Then if one hand of

the experimentor is held outside the box
near the fluorescing plate, or as it is called

the fluorescent screen, and his eyes

placed at the opening in the smaller end,

a picture will be seen on the screen of

the bones or other opaque integuments

of the hand when X-rays are permitted

to fall on the outside of the hand
In a similar manner, if, as repre-

FIG. 86. PLATINO-BARIUM-CYANIDE
SCREEN.

sented in Fig. 87, X-rays are passed in

a nearly dark room through the human
body as represented, and a large screen

covered with a fluorescent substance is

placed near the back of the person stand-

ing in front of the source of X-rays,

there will be seen on the screen, the

fluorescent surface of which is turned
from the body, a shadow picture of its

skeleton and other semi-opaque parts.

In this picture the X-ray tube is shown
with the X-radiation thrown from one-

half of its surface, and its terminals

connected with the terminals of an elec-

tro-static induction machine provided
with Leyden-jar condensers.

The fluorescent pictures above re-

ferred to exist only while the rays are

passing. It is easy, however, to pro-

duce permanent pictures. To do this it

is only necessary to employ a sensitive

photographic plate, wrapped with several
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thicknesses of blackened paper so as to

be thoroughly opaque to ordinary light

and placed on a table with its sensitive

surface upward below an excited X-ray

tube, as shown in Fig. 88, so that the

rays may fall freely on the paper. Before

the current is passed through the tube

the hand is placed as shown on the paper,

between the sensitive surface of the

plate and the X-ray tube. Under these

circumstances, only those portions of

the plate are affected where the rays

like a pistol ball
4 a needle, pin, or other

body, that had been accidentally intro-

duced below the surface.

In the above example, the high-pres-

sure electric source employed for the op-

eration of the X-ray tube is a Ruhmkorff
induction coil capable of producing a 15-

inch spark through free air.

The intensity of the effects produced

by X-rays varies not only with the char-

acter of the vacuum in the X-ray tube,

but also with the intensity of the electric

FIG. AN X-RAT SHADOW PICTURE.

pass freely through the flesh, blood and

other transparent tissues, while the

bones, and other opaque or semi-opaque

tissues cast shadows on the plate. Con-

sequently, the negative so produced is

employed for printing a picture. Such a

picture of the foot and shoe is seen in

Fig. 89.

It will readily be understood how
great an aid an X-ray photograph, like

the abo) won Id afford a sureeon

locating the presence of a foreign body

discharge. If, however, too great a bom-
bardment of the cathode rays is per-

mitted to fall against the wall of the

tube, the glass may be rapidly melted,

thus destroying the tube. In order to

avoid this, instead of permitting the

cathode rays to fall directly on the wall

of the glass tube they are caused to

strike against a piece of highly refrac-

tory metal such as platinum, placed op-
posite the cathode. Such a piece of

metal i^ called an anti-cathode, and can
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safely be exposed to a bombardment that vided with a cathode (C) composed of

is capable of raising its temperature to hammered aluminium in the form of a

incandescence. An X-ray tube provided concave reflector of such dimensions that

with an anti-cathode contains also a cup- the cathode stream is focused on the

FIG. 88. TAKING A RADIOGRAPH OR X-RAY PICTURE OF THE HAND.

shaped terminal that focuses the rays on

a point on the surface of the anti-ca-

thode, thus insuring a sharper shadow
picture than if the X-rays were thrown
off from an extended surface.

Various forms have been given to X-
ray tubes. In some, arrangements are

provided whereby the extent of the vacu-

um may be regulated, thus permitting

the most effective vacuum to be readily

obtained ; for, it can be shown that after

a somewhat prolonged use the vacuum in

the tube increases to such an extent as

to render it practically inoperative un-

less a gradual leakage may occur into

the tube.

The Queen self-regulating X-ray tube

represented in Fig. 90, is suitable only

for use with the currents like those ob-

tained from an induction coil or a static

induction machine. In consists of a

large bulb (B) that forms the X-ray
tube proper, and a smaller bulb (D)
communicating with (B), so arranged
that it can automatically lower the vacu-
um in (B) should it become too high to

produce X-rays. The construction and
operation of the self-regulating X-ray
tube are as follows

:

The X-ray tube proper (B) is pro-

anti-cathode (A) or anode formed of

platinum. The outer end of the cathode
is represented at (K).

(B) is exhausted to such a high vacu-
um that initially no discharge will pass

FIG. 89. A RADIOGRAPH OR X-RAY
PICTURE.
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through it. The bulb (D) on the con-

trary, is exhausted to a low Crookes
vacuum. A small pear-shaped bulb (X)
communicates with the bulb (B) and
contains a chemical substance capable of

giving off a vapor when heated, and re-

absorbing it when cooled. A small ca-

thode is placed in bulb (D), so placed

that a discharge from this cathode will

heat the bulb (X). An adjustable spark

point (P), is so arranged that its fur-

ther end can be swung to any desired

FIG. 90. QUEEN SELF-REGULATING
X-RAY TUBE.

distance from the terminal of the main
cathode (C) at (K).
When the self-regulating tube is first

employed the discharge cannot pass

through the bulb (B), on account of its

high vacuum, but readily passes from

(K) to (P) through the bulb (D).

Heating the bulb (X) it causes vapor

to be given off from the substance it

contains. This vapor entering the main

bulb (B), lowers its vacuum so as to

permit the cathode rays to be discharged

from the cathode (C), which falling on

the anti-cathode (A) cause it to become
a source of X-rays.

The exact nature of the X-rays is

unknown. There would appear to be

little or no doubt that as stated in the

last chapter by J. J. Thomson, the

cathode rays by which both the Lenard
and the X-rays are produced consist of

minute fragments together with larger

fragments that are torn off from the

cathode by the electric discharge and
that these particles carry with them
charges of negative electricity. If this

is so it would seem improbable that any
but the very small particles could find

their way through those portions of the

glass walls of the tube against which the

cathode rays fall. Since, however, this

will be more fully explained in the chap-

ter on radio-activity, a further explana-

tion will be deferred as to the character

of the X-rays until then.

X-rays differ greatly in their pene-

trating power according to the condi-

tion of the vacuum of the X-ray tube

and the electric pressure employed for

its operation. The penetrating power,
however, and the ability to produce X-
ray photographs, will vary with the dis-

tance from the tube. Neglecting losses

by absorption provided they are pro-

duced from a point source, the penetrat-

ing power will be inversely as the square
of the distance.

The most sharply defined X-ray pho-

tographs are produced when the rays

come from a point rather than from a

surface.

As regards the character of the sensi-

tized plate employed in X-ray photogra-
phy, it has been found that certain emul-
sions are especially sensitive to this

form of radiation, so that the best results

are obtained by the use of plates espe-

cially prepared for the purpose.

Care must be taken to avoid too pro-

longed an exposure of the body to an
active X-ray tube for this character of
radiation, like sunlight, possesses the

power of setting up a severe inflamma-
tion that may result in suppuration and
sloughing of the tissues. A curious dif-

ference, however, exists between the po-
sition of the parts affected by sunburn,
the name given to such inflammations
when caused by sunlight, and X-ray
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burns or dermatitis, or that caused by ex-

posure to X-rays. Sunburns are limited

to the outer surface of the body. X-ray
burns affect principally a portion of the

surface of the bones called the perios-

teum. This is to be expected, since the

flesh and other tissues covering the bones

permit the X-rays to readily pass through

them, and fall almost as freely on the.

bones as if all the flesh and blood had
been removed, and the bones were di-

rectly exposed to the radiation.

X-ray burns are often exceedingly se-

vere, and may necessitate the removal of

an arm, or a leg, or even cause death.

What makes it all the more difficult to

avoid such burns is the fact that a com-
paratively long time generally elapses be-

tween the exposure and the setting in of

the inflammation. For example, several

weeks may elapse before the inflamma-

tion shows itself. With proper care,

however, X-ray examinations and X-ray
photographs can be made by compara-
tively short exposures, so that no serious

results to the patient need occur. It is

different, however, with the operator,

who is apt to suffer severely from over-

exposure. When, however, care is taken

to protect the body by shields of lead

plates, and to avoid unnecessary ex-

posure to direct radiation from the X-
ray tube, no serious results need occur.

(To be continued.)

STRIKING ELECTRIC SIGN.

The electric coffee sign shown in the

picture is so realistic that it would al-

most give you a thirst, so to speak. The
sign is 21 feet wide and 32 feet high,

and is erected on a prominent corner in

Atlanta, Ga.

The border is outlined by three rows
of lights—red, white and green—the

colors changing about 20 times a minute.

The immense letters of the wording, "Lu-
zianne Coffee" have also three rows of

lights, red, white and green, and, togeth-

er with the border, are flashed consecu-

tively red, white and green, and then all

colors at once. Lights in the remainder

of the lettering are all white and burn
continuously.

The picture on the sign represents an

ante-bellum "Mammy" pouring her cof-

flU..if,.,.

BERMBE

STRIKING ELECTRIC SIGN.

fee and a bank of lamps are so arranged

and operated by flasher, that the steam

which is continually arising from the cup
and pot gives a beautiful cloud effect,

while the stream of coffee being poured
from the pot is plainly visible. The sign

contains 1,350 two-candlepower incan-

descent lamps.

ELECTRIC SWINGING DOOR.

Revolving doors leading into the Hotel

Astor in New York are now operated by

electricity instead of by hand. A door-

man whose duty it used to be to swing

the glass doors by main strength, now
does his work with no greater exertion

than is needed to press a button.

He stands in the hotel lobby some dis-

tance from the doors. In his hand he
holds an electric button attached to a

wire. The other end of the wire is

connected with the door swinging ap-

paratus. When anybody approaches the

doors from either the street or the lobby

side the doorman presses the button and
the doors swing round.



GASOLINE CARS SUPPLA NTED BY ELECTRICITY.

There is an interurban railway 20
miles in length extending from Kansas
City, Mo., in a southwesterly direction

to Olathe, Kan., that is of more than

usual interest from the fact that it af-

fords an example of the abandonment
of the gasoline-operated motor cars,

which attracted considerable attention a

few years ago, in favor of the straight

overhead electric trolley system. For sev-

eral years the road was operated with
the gas-electric system of motive power,
in which each motor car is a complete

power station, with gasoline engines

driving electric generators, supplying, in

turn-,- electricity to operate the motors.

But it was decided, after careful consid-

eration, that the straight electric system
offered advantages in economy, attrac-

tiveness to the public and reliability of

operation, and so the road was "elec-

trified," the electric service going into

operation the first of this year.

No unusual conditions presented them-
selves in planning and building the elec-

trical equipment. The line extends from
the intersection of Thirtv-ninth Street MISSOURI AND KANSAS

RAILWAY CAR.
INTERURBAN

POWER HOUSE OF THE MISSOURI ANP KANSAS INTERURRAN RAILWAY.
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and the state line in Kansas City, where
it is connected with the local street rail-

way system, along a ridge known as the

Old Santa Fe Trail, through the villages

of Overland Park and Lenexa to Olathe.

There are no bridges and no grades
steeper than iy2 in ioo, except at a hill

near Olathe, where the grade is 4 or 5
in 100. The tracks of the Missouri and
Kansas Interurban Railway Company,
which built the road, are laid on private

right-of-way exclusively, with 70-pound
rails and white-oak ties.

The ordinary 600-volt direct-current

without "feeders," which are usually

employed in electric railway work. This
wire is of copper and is of the size

known as No. 0000. It is suspended
from brackets on poles on the tangents

or straight stretches of track, but on
curves the cross-suspension system is

used ; that is, poles on each side of the

track support cross wires, to which the

trolley wires are attached.

As the power house is about thirteen

miles from the Olathe end of the line,

there is a considerable "drop" in the

electromotive force or electrical pres-

GAS ENGINES FC RAIL/W AMOS

system is used. Power is supplied to the

line by a power station at Overland
Park, about seven miles from Kansas
City. Electricity is generated by two
dynamos of 260 horsepower each,

driven by gas engines direct coupled.

The gas supply is obtained from gas
wells on the company's property, and
there is also a connection with the mains
of the company furnishing power gas to

Kansas City. The electricity is fed di-

rectly into the overhead trolley wire,

sure. Owing to the considerable cur-

rent used and the comparatively low
pressure at the start, the 600 or 625 volts

at the power house is not more than
about 440 volts at the end of the line,

the loss being represented by energy
consumed in overcoming the resistance

of the large copper wire for this dis-

tance. And it is just at this point, too,

that the voltage should be at its highest

in order that the motors may work at

their greatest efficiency in climbing the
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hill. It may be explained that the power
plant was not placed at the midpoint of

the line because the car-barns were lo-

cated on the company's property at

Overland Park in the time of the gaso-

line cars.

To overcome this "drop" a storage-

batter}* station is in operation near the

Olathe end of the line. This is ar-

ranged to "float" on the line, as the engi-

neers express it. The line pressure, 440
volts, is used to charge the battery,

which is discharged as needed at 600
volts. Of course, as something can not

be made out of nothing, the voltage is

"boosted''' at the expense of some cur-

rent, but as amperes are plentiful and
volts are what are needed, the arrange-
ment is entirely satisfactory.

Prominently shown in the exterior

picture of the power house and car barns
at Overland Park is an elevated water
tank. This is part of the water-supply
system. A motor-driven pump forces

water from a spring about 2,000 feet

distant up into the tank, whence the

water is distributed about the plant as

needed. The gas engines in the power
plant are water-jacketed to keep them
cool, and from this tank the circulating

water is obtained.

The passenger cars used on this line

are large and handsome. They are 44^2
feet long and will seat 52 persons, 12 in

the smoking compartment. Four 40-

horsepower motors, on two trucks, pro-
pel each car. The cars are designed to

operate in one direction only, and the

motorman's cab is arranged at one side

of the front end of the car. This gives

passengers a practically unobstructed

view through the front of the car, at the

same time securing maximum seating

capacity and a front exit.

From the Kansas City* terminal the

cars are operated for a distance of about

three miles to the center of the city by
the Metropolitan Street Railway Com-
pany of Kansas City. The business ::

the interurban road has been greatly in-

creased since the electrification.

EXPERIMENTS WITH HIGH -VOLTAGE CURRENT.
BY H. L. TRAXSTROM.

Two different effects are produced at

the terminals of a high-voltage transfor-

mer which are very interesting to study.

In the first illustration, the discharge re-

sembles a flame as from a burning match
but much larger.

When the terminals are charged to

the full voltage, and the discharge is not

allowed to pass, it is called static, mean-
ing that the charge is in a state of rest.

The voltage is then at the maximum,
but as soon as the pressure breaks down
the high resistance of the air, the air is

heated to incandescence which lowers

its resistance to a few ohms. The volt-

age correspondingly decreases to a frac-

tion of the voltage which existed before

the resistance of the air-gap was broken
down. The flame is very hot and as-

sumes a yellow color because of the

presence of sodium in the air. If the

terminals are composed of copper the

flame is bluish and the cotton covering

gives it a reddish tinge.

The characteristic inverted Y-shape of

alternating discharges of a high voltage

transformer is due to the heating of the

particles of air which causes them to

rise, drawing the flame upwards to a

height of several inches, depending on
the voltage, amount of current flowing

and the shape of the terminals. The
"horn" lightning arrester is based on
this principle, two terminals of heavy
copper wire being set quite close togeth-

er at the bottom but spread apart at

the top so that the draft of air blows out
any arc that may form by the line cur-

rent after the lightning has passed
through it to the ground.

If a condenser, such as a leyden-jar or
any high voltage condenser is, shunted
across the terminals, the flame discharge
ceases and assumes a more startling

form. The flame discharge is practic-

ally noiseless and gives a very ordinary
ligfat, but the condenser discharge pro-

a roar like a miniature thunder
clap and yields a dazzling light very
much like lightning. To the eye each
discharge appears to be a single spark,

but it has been proved, when analyzed
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by a very rapid picture taking device,

that it is made up of several sparks al-

ternating with almost inconceivable ra-

pidity.

To understand this consider the action

of the pendulum. When given its initial

energy, necessary to raise it to one side

a certain height, and then released, it

drops to its position when at rest but does

not stop there because of its inertia,

swinging to a height almost as great in

the opposite direction and then back and
forth, each succeeding swing a little

shorter than the one preceding until it

comes to rest at a vertical position. The
reason it comes to rest is that the friction

of the pivot and the air resist its motion,

otherwise it would continue to swing in-

definitely.

The electrical inertia is vastly greater

than the inertia of the pendulum, so when
the condenser surfaces are given their

initial charge from the secondary of the

transformer, they discharge through the

high resistance air gap, from the positive

CHARACTERISTIC V-SHAPED DISCHARGE.

plate to the negative. The former, be-

cause of its inertia, overdischarges and
causes the negative to become positive

and the positive, negative. If the air

gap is not too long the plates will again

discharge only in the opposite direction,

repeating this until the charge cannot
bridge the air gap. Each discharge is a

little weaker than the one preceding, as

were the strokes of the pendulum, due
to the loss of energy dissipated by the

light, heat and sound.

DISCHARGE WITH CONDENSER ACROSS
TERMINALS.

The longer the pendulum the less fre-

quently will it swing, and the larger the

capacity of the condenser, the less the

frequency of the discharges, therefore

a small condenser gives a higher fre-

qency than a large one.

When one charge has been dissipated

in the spark the transformer again
charges the plates to a high voltage and
the discharge is repeated.

If the condenser is small enough and
the air-gap through which the spark
jumps short enough, the condenser can
be charged and discharged several times
during one alternation of the transform-
er. If the discharge of the condenser is

permitted to pass through a suitable coil

of wire in series with the spark gap and
a secondary of suitable construction is

placed in a proper position to it, we have
what constitutes a Tesla coil and induced
high frequency current.
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EARLY ELECTRIC LOCOMOTIVE.
One of the first electric locomotives

put in operation for commercial purposes

is shown in the picture. It was con-

structed in Wisconsin and shipped to

Derby, Conn., and there put into imme-
diate use for the hauling of freight be-

tween the towns of Ansonia and Derby,
and was the only means of hauling

freight or expressage from the busy
manufacturing town of Ansonia to the

Derby docks, the marine shipping point

for the Naugatuck Valley.

The Xaugatuck Valley Steamboat

in them. The first run was made on the

morning of April 30, 1888, from An-
sonia to Derby.
Soon after the freight service was in-

augurated it was found that the railway

company could operate passenger serv-

ice to replace the horse cars that were
plying between Birmingham (now
Derby), East Derby and Ansonia, so

they had a car constructed of a some-
what similar design to that of the freight

service, only the motor was mounted in

one end of the car, and the rear was used
for passengers. To the motor shaft was

EARLY ELECTRIC LOCOMOTIVE.

Company used to ply between the cities

of New York and Derby, furnishing

means for conveying freight between the

manufacturing towns of the valley and
all commercial points, and this freight

was hauled by trucks drawn by horses

until electric transportation was in-

stalled.

The motor car was among the first of

its kind to be built, and the motor was
constructed very clumsily, occupying a

large portion of the car. The remain-

ing space was devoted to the control-

ing apparatus, brakes, etc. The motor

car and trailers were constructed very

low, owing to the necessity of passing

beneath some low bridges or trestles

;

and this made it impossible to stand erect

attached a union, meshing into a large

gear ; this gear was mounted upon a

steel counter shaft, carried by broad
bearings solidly attached to the bottom of

the motor, so that the center of the motor
shaft was always true with the counter

shaft. Attached to this were two sproc-

ket wheels which in turn were connect-

ed to two sprockets of larger dimensions

and attached to the front axle, the means
of propulsion being a steel chain between

the sprockets. The motors were of 15

horsepower and the cars would run about

40 miles an hour on level ground.

One of these historical motor cars, as

shown in the illustration, is now on ex-

hibition at Pine Rock Park, Connecticut.
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THE TUNGSTOLIER.
The tungsten lamp is here to stay for

the simple reason that it gives a near ap-

proach to sunlight at a current consump-
tion of \]/\ watts per candlepower. But
the lamps cannot be put up in a hap-

hazard manner. Some have tried to do
this to their sorrow. They have taken

old-fashioned fixtures and tried to short-

en them and hammer them into shape to

way a tungsten should hang. These re-

quirements are very well attained in the

•'tungstolier," an example of which is

shown in the picture. The particular

type illustrated is what is known as the

folding tungstolier, that is, its arms work
on hinges and may be closed up like an

umbrella. It may therefore be shipped

and stored in a small, compact package.

When it is put into service its arms pro-

THE TUNGSTOLIER.

fit the requirements of the new lamp,
with the result that the final cost has
been greater than to have installed suit-

able fixtures at the start.

The principal requirements necessary
to obtain the most efficient service from
tungsten lamps are prismatic reflectors

properly to diffuse and distribute the

powerful light; a properly designed fix-

ture to carry the lamps and reflectors,

and a simply and substantially construct-

ed link to suspend the lamp in a verti-

cally downward position, which is the

ject outward and give a firm and rigid

support. The sockets for the lamps,

which also carry the shades, are then

hung to the arms. The fixture comes
already wired, it being only necessary to

connect the wires in the stem to the out-

let wires and to fasten it to the ceiling.

There are more than seven million

telephones in regular service in this

country and during the past year more
than 7,500,000,000 messages were sent

over the wires.
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TRAINING A FIRST-AID CORPS.

How many men know how to

act when a live wire is sizzling

and sputtering around the side-

walk? Who among us could

jump to the rescue of some un-

fortunate who has stepped on a

current - carrying third rail?

Neither live wire or still more
lively rail are likely to suspend

business while an expert is sent

for, and it is someone's duty to

act quickly in such an emergency
if lives are to be saved. But
saving another's life at the ex-

pense of one's own is a sacrifice

that does not appeal to the aver-

age citizen and visions of sudden
death by the method that is be-

coming the popular one for send-

ing murderers to the great be-

yond are disturbing factors to

the greatest hero among the

spectators of an electrical

horror.

The demon of the dynamo,
however, loses much of his' pow-
er to paralyze would-be rescuers

when knowledge steps in to

point the way to safe as well as

quick action in rescuing victims

of such accidents. This is re-

garded by the directors of our
great railway systems as so self-

evident a fact that concerted

steps are now being taken to

establish a national society of

first aid to electrical victims. It

is hoped that the work now in

progress will in time become so

widespread that never will a live

wire get loose on one of its ram-
pages or the third rail grip an

unsuspecting wanderer in the

forbidden paths of our railway

lines without some bystander

having sense and presence of

mind sufficient to do the right

thing at the right moment and
with sufficient celerity to effect

a rescue.

The work has been progress-

ing so quietly that few are aware
that this new "first aid" move-
ment is in progress. The

HOW TO REMOVE A VICTIM FROM CON-
TACT WITH A CHARGED WIRE OR

THIRD RAIL.
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railways have had expert lecturers going
the rounds of work shops and yards,

gathering the men in their dinner hour or

whenever there is a good chance for an
audience and teaching them systematic-

ally how to deal with electrical accident

cases.

One of the first lessons imparted, natu-

rally, is how to tear the victim of a live

wire or third rail accident from the

clutch of the terror that lives in the

metal. To take the live wire first : The
men are taught that the way to detach

this wire from the body of the man who
has been shocked into helpless uncon-
sciousness is for two of the bystanders

to pull off their coats and twist them into

a rope. One coat will do if the job of

making a rope of two is likely to take

too long. The two men run to the scene

of the accident, holding between them
the rope of coats. Passing this over the

wire they can pull it away from the man
on the ground without receiving any
shock themselves. While they hold the

wire away the victim can be dragged
from the scene of danger. The coat idea

is only advanced because a coat is the

handiest thing to use. There is no time

to run for a rope. A man can peel his

coat off in a second, and having learned

the lesson it will occur to him to do
this at the first intimation of the need
of a rescue.

In the third rail accident the men are

told that if they will approach the vic-

tim with some caution and grasp him
by the slack of his coat he can be
dragged from the deadly rail without
danger to the rescuer. Or he can be
pried from the embrace of the current

that is taking his life by means of a

wooden bar or any piece of wood that is

long enough for the purpose.

It is assumed by the lecturers that the

victim will fall across the rail, for almost
all third-rail accidents happen this way.
A man stepping on the rail drops like a
log and naturally drops right into the
jaws of death. Now it does not follow
that third rail contact kills at the first

shock. The voltage is not sufficient to

instantly render lifeless a strong and
healthy man. It will kill a weak man, in

all probability, at the first shock, but
even in his case there is a possibility that

METHODS EMPLOYED IN RESUSCITATION
FROM ELECTRIC SHOCK.
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quick action may save him. In the past

the unlucky individual wo has stepped

on this concealed death trap has re-

mained there to be shocked to death. In

the future it is hoped there will be some
"first aid" expert at hand to prevent

such a calamity.

The methods to be used in rescuing

victims of electrical accidents are not all

that is taught at these first aid lectures.

The men are instructed how to go to

work when the unconscious man or

woman lies prone and still and appar-
ently lifeless. Quick treatment in such
cases is as necessary as it is when some
swimmer has been dragged unconscious
from the waves.

Some of the accompanying pictures,

showing a lecture in progress, illustrate

arms are brought from the side of the

chest to a line straight with the body
until they meet over the head. Then
they are brought sharply down again.

The next movement is to bring the arms
in a straight line to the side of the walls

of the chest. Then they are pressed

over the lower ribs to expel the air

drawn in by the previous operations.

An additional lesson, one that has no
connection with the saving of life, but

which is important to the men who work
where live wires are, is the teaching of

the use of a hose during a fire.

Many of the men who work in the

danger zone know that when a fire

breaks out there is not only the risk of

contact with broken live wires to be

feared, but that the mere playing of a

TEACHING THE USE OF A HOSE IN" THE NEIGHBORHOOD OF LIVE WIRES.

the methods of treatment very plainly.

The patient is first placed on his back

with a coat under his shoulders to per-

mit the head to fall back. His clothing

is loosened at the neck and his sleeves

and trousers rolled up. While one man
is doing this another is examining the

man's mouth to see if the tobaccco he

may have been chewing at the time of

the accident has not slipped down his

throat, or his false teeth, if he wears
them, are not choking him. If ice is

handy this is rubbed on the spine.

Another man during this time can be

moving the arms of the patient in the

proper way to restore respiration. The

hose on a live wire will give a man a

shock that is far from pleasant, to say

the least. The men are taught during
the lectures how closely they can ap-

proach with a hose the vicinity of a live

wire. At a distance of seven feet five

inches the current from a live wire has
not enough power to harm a man who is

at the end of a hose from which water
is pouring on the wire. If he approaches
cautiously he can come within two feet

of the wire with the hose pipe without
encountering dangerous current, provid-

ed his heart is sound.

The lectures are a regularly recog-

nized part of the railway work, paid lee-
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hirers being employed to educate the

men. Those men who learn how to be

electrical "first aiders" pass the knowl-

edge on to their associates, and so the

work is spreading fast and satisfactorily.

KLAXON—THE X-RAY OF SOUND.

"A creation in discord" is an appropri-

ate phrase to apply to that strange, pene-

trating and most startling tone combina-

tion produced by the Klaxon, the latest

INTERIOR MECHANISM OF THE KLAXON.

automobile warning signal. In appear-

ance the Klaxon is not unlike the ordi-

nary automobile horn, but it is much
different inside, being operated by an

electric motor instead of air.

One of the illustrations shows the in-

terior mechanism. In the base is a small

motor on a vertical shaft which revolves

at a tremendous speed. On the upper

end of the shaft is a toothed wheel, the

teeth striking a knob attached to a verti-

cal diaphragm situated in the horn part.

The vibration of the diphragm produces
the sound—the most unusual and start-

ling roar that ever greeted human ears.

It is only necessary to push a button and
turn on the current from the battery

which operates the motor. The small

illustration shows the exterior of one
type of the Klaxon with wires to con-

nect it to the battery.

KLAXON HORN COMPLETE.

The note of the Klaxon drowns every
other sound in its vicinity. It cuts

through fog readily, and carries to great

distances in fair weather. For this rea-

son it is an ideal motor-boat signal. It

provides for a long-drawn or sharp-

short note and starts or stops instantly.

You can install it on either side, in any
position you wish, and operate it from
any section of your boat.

NEW ELECTRIC FURNACE PRODUCT.
A new material has recently been pro-

duced in the electric furnace to take the

place of platinum for heating elements

in electric cooking and heating devices.

The new product is called silundum, and
is produced by subjecting carbon to the

vapor of silicon. The result is a silicified

carbon which is similar to silicon carbide

and has many of the same properties. It

resists temperatures of i,6oo°C. and does

not oxidize, nor is it affected by acids.

As a conductor of electricity its resist-

ance is said to be several times greater

than that of carbon,
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DESTROYING STREET CAR TICKETS.

Traction companies are much inter-

ested in a new ticket destroying device

which runs by electric power and liter-

ally "chews up" used tickets by the

thousands, converting them into a sal-

able product in the shape of waste paper,

to be sold to paper mills or for packing
purposes.

This machine is so simple that it can

TICKET DESTROYER.

be operated by an office boy or girl.

While in operation it occupies a space

of two feet by four feet. The feeding

boards or tables are hinged and may be
dropped down out of the way when not
in use. There are two of these tables

enabling two operators to feed at the

same time, thereby increasing the ca-

pacity.

Enclosed in the bottom of the frame is

a % horsepower motor, the operation of

which will not be attended by any dis-

agreeable noise in the office. Sixty cir-

cular knives of high grade steel 11/32
inch thick are placed on two parallel

shafts geared together by cut gears.

Each knife is interchangeable. In case

of injury to any one of these knives by a

piece of metal passing between the rolls,

it can be replaced at very small cost.

STANDARD ELECTRIC TIME SYSTEM.

Punctuality is essential to discipline,

system and economy in all departments
of life. To aid people to be punctual
electricity is used in scores of ways, but

even the people in whom these various

systems are designed to stimulate

promptness do not understand their mys-
terious working.

A modern electric time system con-

sists essentially of a perfectly made,
electric, .self-winding master clock,

which performs the dual function not
only of keeping very precise time itself,

but of controlling electric impulses to

various other time keeping devises of

which the system is composed.
The illustration shown herewith

represents, diagrammatically, a master
clock from which radiate electric cir-

cuits controlling time stamps ; second-
ary clocks, which keep the exact time

of the master clock, a tower clock motor
for operating the clocks in a tower or

steeple, and a program clock, which is

sometimes used in schools. Electrically

operated whistles may be added to the

system and many other applications will

surest themselves.

One of the most interesting features

of the system is the program clock,

which may be used for a great, variety

of purposes, such as automatic signal

work and the automatic starting and
stopping of machines. This program
clock drives paper ribbons which are

perforated for the hours and minutes
that signals should be given and thus

permit electric circuits to be made
through the perforations to the signal

apparatus, as the ribbons slowly un-
wind. One program clock may control

from one to eight independent and dis-

tinct circuits of signals with any num-
ber of bells on each circuit. Further-
more, the program clock is capable of

automatically changing the program
from day to day by cutting out a pro-
gram on Sundays or giving any com-
bination of programs that may be de-

sired.

These program clocks have found
many useful applications in schools for
ringing signals for the dismissal of
classes, changing of study periods, etc.

There is, however, a wide, economic
field for them in industrial work.
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TIME STAMPS

MASTER CLOCK

SOME APPLICATIONS OF THE STANDARD ELECTRIC TIME SYSTEM.
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EYE COMFORT.
The new method of indirect illumina-

tion, called the "I-comfort" (eye com-
fort) system, which was described in the

December issue of Popular Electricity,

is now made in what is known as the

''adaptable" form; that is, the peculiar

inverted reflectors are so arranged that

they may be attached to the ordinary

lighting fixtures without changing the

latter, thus making the new system
"adaptable" to the old. The system is

meeting with favor in many instances

where heretofore it has been difficult

properly to illuminate the working plane,

but that it lessens the tendency to irrita-

bility, and one working under such con-

ditions must be physically and mentally

better at the day's end.

A NEW ILLUMINANT.

Plates of aluminum alloy used as elec-

trodes form a new kind of electric lamp
that is said to promise efficient and eco-

nomical lighting. Trial was made with

an alloy much used for motor castings

and containing 90 per cent of aluminum,
the remaining 10 per cent being chiefly

copper and tin, with some manganese,
iron and zinc and traces of silicon. Im-

INDIRECT ILLUMINATION IN OPTICAL GOODS STORE.

as in counting rooms and places where
large clerical forces are employed. It is

said that by this system the glare on the

books and papers is entirely eliminated.

The accompanying picture shows the

"I-comfort" system of lighting applied

to a large optical goods store. Adapt-
ables are here used on what were old-

style electroliers, the new reflectors

throwing the light . up on the ceiling

from whence it is reflected evenly.

The chief claims made by adherents

of the indirect system of illumination

are that it not only removes the cause of

eye distress and frequent headaches,

thereby conserving the bodily energy,

messed in a solution of common borax
such electrodes stand a current gradual-

ly brought up to 250 volts. The current

causes the electrodes to glow like white
hot iron in water without the sparking
of pure aluminum, and with a lowered
voltage an opal colored light was pro-

duced giving the effect of a building

lighted with many concealed lamps. Be-
yond 200 volts small, shifting sparks ap-

peared over a white surface. The glow
resembles the light sometimes seen about
wires carrying current of very high ten-

sion, but in this case there is a static dis-

charge of electricity through the thin film

of aluminum oxide coating the plates.
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SIGNAL TO PREVENT CAR ACCIDENTS.

A prolific source of street car acci-

dents is for a person to alight from the

rear platform, pass around the rear end
of the car and step onto the next track

right in front of a car coming from the

opposite direction and necessarily hidden
from view until too late. Its bell may
be clanging, but so also may be eight or

ten others in the vicinity of a busy cor-

ner, and in the rush and turmoil it is so

easy to be thinking of other things be-

sides a mere street car.

A device which will prove efficient

in preventing this particularly prevalent

form of accident has been thought out by
Mr. A. O. Nichols of Omaha, Neb. It

consists of a signal bell mounted on the

ALL DAY SERVICE IN SMALL CITIES.

Time was when electricity was used
almost entirely for lighting purposes.

During the hours between dusk and
daybreak the electric lighting plants ran
the generators at their greatest capacity

to take care of the thousands of lights

burning in the streets, the shops and fac-

tories, the offices and homes. But as

soon as old Sol peeked above the eastern

hills the electrical engineer in the power
house opened a switch and the arc lamps
in the streets instantly went out, though
the red hot tips of the carbon electrodes

glowed for a few seconds in the morning
light. In a few minutes more another
switch was turned and the lights for the

houses and buildings were turned ofT

EXTERIOR VIEW. SIGNAL IN OPERATION. INTERIOR VIEW

rear of the car and operated with a push
button by the motorman up in front.

When the latter sees a car approaching
on the parallel track while his own car

is standing still, he rings the signal bell

as long as there is any danger. This
calls the attention of people passing the

rear end of the stationary car to the ap-

proach of a car on the other track. The
bell casing also bears, in plain letters, the

following : "Look Out for Car on Other
Track," which is illuminated at night by
an electric lamp.

ELECTRIC CURRENT CONSUMPTION IN

NEW YORK.

The New York Edison Company has

about 65,000 customers on its lines ex-

tending over Manhattan Island and the

Borough of the Bronx. Current is fed

through 81,000 meters to an equivalent

of 6,000,000 lamps. The electric motors
taking current from the company figure

up about 186,000 horsepower.

and the great generators soon stopped

with no work to do during the daylight

hours. The engines stopped running,

the machinery stood motionless, the fires

were banked, the steam pressure went
down, while the engineer and his assist-

ants killed time in cleaning up the differ-

ent machines and polishing the brass fix-

tures, or went home to sleep.

But electricity has found so many
new fields of employment in the past

few years, and has come into such gen-

eral usefulness in the shop, office and
household by day that nearly every pub-
lic electric power plant in towns of any
size at all is now running day and night.

The time has arrived when the power
plants can earn nearly as much during
the day as they do during the night. The
electrical energy which was exclusively

used for lighting purposes in the past is

now recognized as the ideal source of

power and an important factor in the

heating world.



INVENTIONS OF EDISON-A CLASSIFICATION
BY JOSEPH J. O BRIEN.

Edison and invention are two words
that have become almost synonymous in

the minds of millions. As America has

led the world in the volume of invention,

so Edison has led in the volume of in-

ventions produced by individuals.

Out of millions of experiments with

nature things and with man things this

nation has been developed into its pres-'

ent state of greatness. All the wonder-
ful industrial arts of ~our time are the

results of human experience organized

by human experiments and developed
into the organized knowledge of human
science. The experiment is the instru-

ment of invention and the product of

experiment is art. Without art man
would have remained uncivilized. Civ-

ilization, then, is the social effect of art,

and since art is the product of inven-

tion, civilization is the elaborated effect

of human invention.

Future fame will rest largely on the

art test and not on the military test, and
by this test Edison is greater than
Caesar. A great deal of exaggeration
and a great deal of misrepresentation
concerning the inventions of Edison have
been indulged in. The scope of his work
has been carried beyond truthful bounds
by some, while it has been seri-

ously underestimated by many writ-

ers who occupy positions of author-
ity. In the Encyclopedia Americana it

is stated: "More than three hundred
patents have been issued on his inven-
tions." This statement was 50 per cent
wrong at the time it was published.

Other men have invented more com-
plicated machines than Edison has

;

other men have solved tremendously
difficult inventive problems. But in the
volume of output ; in the persistency of
endeavor ; in the brilliancy of experi-

mental resolution, Edison stands forth

as the inventor-leader of our time and
our period—the wizard of experiment.
It was Edison who subdivided the

elusive electrical current, in the face of
negatively figuring mathematicians, and
brought the incandescent lamp out of
the field of laboratory speculation and
into that of commercial use and success.

An achievement which is of infinitely

greater importance to the world than the

erection of time wearing pyramids of

little utilitarian value.

The production of a successful incan-

descent lamp demanded efficient current

generating machines, efficient distribut-

ing systems, efficient control systems,

and practical manufacturing and busi-

ness methods. The problem was not

merely one of carbonizing bamboo and
durable lamp construction, but of eco-

nomical, gas-competing illumination.

Accordingly the entire field of seen pos-

sibilities was overhauled by the invent-

ors, with Edison, the master experi-

menter in the lead. The influence of the

successful incandescent lamp upon the

entire field of electrical endeavor has
never been fully established, but it is

now recognized that the science of elec-

trical engineering owes its greatest stim-

ulus to the development of the success-

ful incandescent lamp, which is made
up of a bulb having a vacuum and a

high resistance conductor therein. The
incandescent lamp not only brought
about the development of the science of
electrical engineering and gave rise to

whole industries embracing billions of

invested capital, but rendered possible

the modern stage, the wonders of which
we are only beginning to see.

It was Edison who invented the con-
tinuous photographic film which has
now been elaborated into an ever ex-
panding art of photographic illustration.

This art has brought a world of knowl-
edge to every class and compelled the
reform of opinion-ribbed art notions.

This art has brought distant cities and
peoples to our feet and made world-
study a pleasure to the most indifferent.

The moving picture theaters are now an
established amusement feature of every
city, and it is estimated that over forty
million tickets are sold each week. Who
can estimate the influence of this work
upon the minds, hearts and relations of
men? We cannot even appreciate it as
yet.

John Philip Sousa says that the
phonograph gave us "canned music."
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Certainly. So did photography give us

"canned" images and movements. So
did type give us "canned" knowledge
and "canned" history. In fact this work
of canning things, of canning records,

images, memories, tones, songs, voices,

movements, events, forms a very vital

part of the work of civilization. Since

it is by art man advances it is by man's
efforts in preserving and experimenting

with art that art advances, and the ad-

vance of both involves the transmission

of intelligence.

In order that the general scope of Edi-

son's work might be better understood

I have classified the patented inventions

of Edison, and for the first time here

give the general results of this classifica-

tion in the following table. This classi-

fication does not attempt to give all of

the many details of Edison's inventions,

but does give the reader an accurate

idea of the fields into which Edison has
worked with results.

NAME OF ART. MINOR ART.
Electrical Power
Machinery.

Electrical batter-
ies.

Measurement
of Electricity.

Distribution
of Electricity.

PATENTS
123Generators,

Motors,
Regulators,
Governors,
Machine parts.

Storage batteries, 64
Generating Batteries,
Thermo-electric batteries.
Processes of manufacture,
Manufacturing aids,
Battery parts,
Gas manipulation.

Meters, 17
Controlling temperature of.

Systems of distribution, 60
Conductors,
Fuse blocks,
Junction box,
Lightning arrester.
Converters.

Electrical Commu- Telegraphy, art of, 178
nication. - Telegraph circuits,

Telegraph instruments,
Telegraph instrument

parts,
Telephony,
Telephone instruments,
Telephone circuits,
Telephone parts,
Signaling,
Signaling instruments,
Signaling boxes.

Electrical Ulumi- System of electric light, 190
nation. Incandescent lamps,

Arc lamps,
Fluorescent lamp,
Filaments,
Manufacture of filaments,
Manufacture of lamps.
Vacuum pump,
Carbon izer,
Thermal regulator,
Safety conductor,
Lamp parts,
Electric chandelier,
Conductors,
Cut-outs.

Electric Traction. Electric railway, 22
Electric locomotives,
Propelling mechanisms,
Railway systems,
Turn tables,
Trolleys,
Insulation,
Handling cable cars.

Phonographs. Phonographs, 98
Blanks,
Phonograph parts,
Phonograph dolls,
Manufacturing blanks,
Manufacturing tools.

Electroplating and Metal plating. 11

Electrometallurgy. Tools for plating,
Electrolytic composition,
Electric welding,
Metabolizing iron.

Ore Manipulation. Magnetic ore separators, 65
Method of ore separation.
Magnetic ore controlling,
Grinding Machines,
Ore conveyors,
Screening,
Crushing machines,
Extracting ores,
Mixers,
Briquet making,
Composition brick,
Compressing dies,
Making cement,
Cement kilns,
Cement,
Drier

Photography. Kinetoscope, 4
Kinetographic camera,
Kinetoscopic film.

Office Appliances. Electrographic vote re- 9

corder,
Autographic printing,
Typewriting machines,
Addressing machines,
Autographic stencils,
Stencil pens.

Journal Bearings Expansion pulleys, 9

and Gearing. Lubricating journal bear-
ings,

Shafting,
Vehicle wheel,
Dustproof bearings,
Dustproof swivel gearing.
Magnetic belting.

Glass.
s

Process of making glass, 3

Apparatus for making glass.

Compressed Air. Reheating compressed air. 2

Wire drawing. Method of drawing wire. 1

Fruit preserving. Vacuum fruit preserving. 1

Weighing. Automatic weighing ap- 1

paratus.

SUMMARIES.

Total groups of main arts 18

Total subdivisions of main arts... 103

Total number of patents 858

The above classification is the first

of its kind that has ever been published
and deserves particular consideration
for this, if for no other reason. It

places in a concrete shape the inventions
of Edison and enables the layman to

readily ascertain what fields the "Wiz-
ard" has invaded with patent results.

The electrical character of Edison's
work is seen at a glance. Telegraphic
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work led to the vote recorder, to the

stencil pen, which in turn opened up the

way for various office appliances, and to

the larger field of telephonic invention.

Telephonic work led to phonographic

work, while general work with the elec-

tromagnets led directly to the magnetic

ore separator. The magnetic ore sep-

arator opened up the field of mining
and cement, which now promise some
new wonders. The electric lamp led to

generators, distributing systems, meters,

regulators and manufacturing proc-

esses. As a by-product of vacuum work
we have Edison's contribution to the art

of fruit preserving by means of a

vacuum. The generation of electrical

energy and the commercial exploitation

of that energy compelled work on stor-

age batteries, which work continues

without interruption.

The entire work of Edison presents a

consistent evolution of things electrical

in nature or in relation, and if one at-

tempts to trace this work beyond the

years of our time he will find it leading

to the workshops and laboratories of

Europe; to the "dancing frog" of Gal-

vani; the "electric pile" of Volta ; the

magnet of Sturgeon ; the discoveries of

electro-magnetism ; dynamic generation,

and the differences between insulators

and conductors. Without the magnet
and the battery Edison could not have
built up his magnificent work and it is

to Europe that we owe these vital con-

tributions.

A device designed to eliminate the

rheostat is called the Compensarc, shown
in Fig. I. This is on the order of a

transformer to reduce the voltage of the

lighting current to a value suitable for

THE COMPENSARC.

the arc lamp. Unlike the ordinary trans-

former, however, it is provided with va-

rious adjustment features to maintain the

arc of a constant strength and uniform

CONTROL OF MOVING PICTURE ARCS.

Arc lamps for moving picture ma-
chines operate on approximately 35 volts

and 40 amperes. Now 35 volts is away
below that of the usual lighting circuit,

which is about no volts. Therefore, the

arcs cannot be operated directly across

the light wires without the use of a de-

vice called a rheostat. The latter con-

tains a lot of iron wire of high resistance

connected in series with the arc lamp
to keep too much current from flowing

through the latter. But the rheostat

itself consumes current which costs

money, and besides, gives out a lot of

heat which is uncomfortable in the close

quarters usually occupied by the oper-

ator.

FIG. ECONOMY-ARC.

quality so essential to the production of

clear and steady pictures.

Another apparatus known as the

Economy-arc. Fig. 2. is also a saver of
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light bills. The regulation made pos-

sible by this device overcomes varying

conditions such as result from different

densities of films and different distances

between lamp and screen. For the con-

venience of the operator the attachment

wires are brought out through porcelain

bushings in the casing, and each pair is

marked, one "line" and the other "lamp/'

so that wrong connections cannot be

made.

RADIO ADJUSTABLE TELEPHONE
HOLDER.

The Radio adjustable telephone holder

is the latest invention of Kempster B.

Miller and Samuel McMeen of the firm

of McMeen & Miller, telephone engi-

neers. It is adapted to any make of desk

telephone and can be mounted on a desk

or table or on the wall or floor. By a

simple and easily adjusted device which
clamps around the upper part of the tele-

phone the latter is flexibly suspended
from the arm, always in a vertical posi-

tion. The arm in turn can be moved
around in any position, up or down or

sidewise and will stay perfectly balanced
in any position.

Some of the advantages of this unique

holder are the following: Permits one
telephone to serve four people without

getting up from their desks ; when not in

use the telephone is off the desk and out

of the way; can

be used stand-

ing up or sitting -

down; holds the

instrument a 1-

ways in a verti-

cal position un-

less the user de-

sires to tilt it

while talking.

The conveni-

ence of a mov-
able holder for

the tele phone
can only be ap-

preciated after

it has been in

actual use. The
ordinary desk
telephone, with
its usually tan-

gled cord, will

occupy about a

RADIO ADJUSTABLE TELEPHONE HOLDER.

square foot of desk space and is always
in the way. An unlucky move will often

push it off onto the floor, and the result

is a broken mouthpiece if nothing more
serious.

RADIO TELEPHONE HOLDER IN USE



THE [DICTOGRAPH.
The Last Word in the Conservation of Business Energy.

BY JOSEPH B. BAKER.

How to conserve the time and atten-

tion of the overdriven executives of the

modern business world is a serious prob-

lem. In the great organizations of to-

day the utmost efficiency of operation

must be attained. This iron condition of

success has a particular bearing in the

matter of the countless written and oral

communications of all kinds that are car-

ried on. In the life-and-death struggle

of competition, every day is a day of bat-

to summon them from another room.
Second, for things that need not be done
on the instant, he may dictate instructions

to a phonograph for writing or execution

later. Third, for things not needing to

be written for him, he may pick up a tele-

phone and talk with people in his own
building, in other parts of the city, or in

distant cities.

All these three ways of imparting the

mind of the executive involve wasting his

PRESIDENT OF A LARGE COMPANY DICTATING THROUGH
THE DICTOGRAPH.

tie in which he holds the supreme com-
mand. Should not the contact between

the giving of his orders and their intelli-

gent obedience be as direct and close as

it can possibly be made?
Let us examine briefly the different

ways that the busy executive ordinarily

has at his disposal for impressing the de-

cision of his master mind upon others,

to be by them transmuted into action.

First, for things requiring immediate

service, he may speak directly to his sec-

retary, managers, or other assistants, in

the same room, or he may press a button

time and attention ; they are little leaks

of his valuable dynamic energy scattered

through his day of five to seven hours,

and making a large aggregate loss.

The first way is the most wasteful.

Suppose he needs his secretary, acting as

his personal stenographer. If he prefers

to have the secretary constantly nearby,
in his private office, there is direct com-
munication to be sure, but this time-sav-

ing may be more than offset by the inter-

mittent noise of her typewriter. But if

she is in an adjoining room there is the

time she takes in coming into the office
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in answer to the call—including the few
seconds consumed in gathering up her

note-book and pencil, and perhaps also

taking a letter out of her machine, ar-

ranging her papers, or making a mem-
orandum. Whatever the time is, an ir-

reducible minimum of seconds is lost in

this way which is an unconscious irrita-

tion to the executive, who "wants what
he wants when he wants it."

The second way—the use of the phono-
graph—is helpful to some extent, and
has a field of usefulness. But the utter

lack of the human element -is often ob-

jectionable ; and the only way the ma-
chine saves a man's time is by enabling

him to give his dictation at his conve-
nience without requiring the presence of

the typist.

The intercommunicating telephone sys-

tem is a time-saver, but has no applica-

tion to dictation. From the viewpoint of

the busy executive it has the serious ob-
jection of holding him up pretty com-
pletely from other activities for the time
being.

How can all this waste of time and en-

ergy in the machinery of business com-
munication be abolished? For the busi-

est man, carrying the heaviest responsi-

bilities, the clock goes 'round just as fast

as for the idlest and least burdened. Is

not some better, freer route to the minds
and hands of his assistants possible?

The solution of the problem is the
Dictograph, an instrument which elimi-

nates all the "lost motion" between the
executive and his subordinates by estab-

lishing immediate oral communication
with them without the ordinary transmit-
ter to be talked into, or a receiver to be
held to the ear. Impressing his mind is

reduced to the simplest conceivable proc-
ess—mere unencumbered vocal utterance.

The Dictograph, as it appears on the

executive's desk, consists of a small box
containing an extraordinarily sensitive

transmitter and a loud-speaking receiver.

An ear-piece receiver is also provided.
On the front of the box are a number of
simple electric switches and signals. That
is all there is to the "master station."

Even less pretentious are the "sub-
stations" which are installed on the desks
of the subordinates and each of which is

connected by wire to the master station,

where it terminates in a switch and sig-

nal. The sub-station consists only of a

transmitter and an ear-piece receiver.

The latter may be held against the ear

by a head-band, like that used by tele-

phone operators, so as to leave both
hands free to manage note book and
pencil.

In using the Dictograph no "Central"
is necessary. In fact the manipulation
is so simple as to leave almost nothing to

describe ! The executive does everything

by direct vocal utterance, without having
to approach a telephone instrument, in

fact freed entirely from the parapher-
nalia of the telephone. A simple move-
ment brings the subordinate's ear and
voice to receive and acknowledge instruc-

tions spoken in an ordinary tone. To
dictate a letter, for example, one touches
one of the little levers on the Dictograph
box. This signals the stenographer, and
her reply emanates from the box just as

though she were actually sitting beside

one's desk, though in reality she is sit-

ting at her own desk in another room.
One then proceeds with the dictation,

speaking right out into the air in the cus-

tomary way, every word being heard and
taken down by the stenographer at the
other end of the wire. If the dictator

wishes, he may get up from his chair and
walk about the room while dictating,

speaking part of the time with his back
turned

;
yet every syllable is caught by

the stenographer through the sensitive

electric ear on her employer's desk.

Should secrecy of reply be desired, he
may silence the loud-speaking receiver

and use the ear-piece instead.

A demonstration of the Dictograph
gives to a busy man a vivid realization

of how many of his ideas have been evap-
orating, how much of the freshness and
vigor of his letters have been lost. Then
there is the secrecy attained. The phys-
ical presence of a stenographer or other
persons in the private office has a damp-
ening effect under some circumstances.
Many a business deal has gone awry be-
cause the principals felt unable to talk

freely.

Where this system is installed confer-
ences may be held over the wire without
any of the conferees leaving their desks.
The system lends itself no less admirably
to more formal conferences. A master
station on the board-room table at a Di-
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rectors' meeting enables any of the di-

rectors to speak with any one in the es-

tablishment—to obtain needed informa-
tion, receive messages, etc. — without
leaving his associates, or losing touch
with the proceedings.

The apparatus, which is made by the

National Dictograph Company of New
York, has already been installed in sev-

eral prominent banks, trust companies
and large commercial institutions in New
York, Chicago and elsewhere.

TRACKLESS TROLLEYS OF VIENNA.
By trackless trolleys are meant electric

buses or automobiles which follow the

pavements or country roads as an ordin-

ary road vehicle but which derive their

current from an overhead trolley wire,

as in the case of a street car which runs

upon rails. They have not been operat-

ed with success in this country, but in

til midnight. With three cars running.

2,700 passengers are carried without dif-

ficulty on Sundays. Only 10 seconds are

required for interchanging the trolley

cables at the meeting of the cars, this be-

ing done at any point on the line.

It is maintained that the two 20-horse-

power motors on these omnibuses may

TRACKLESS TROLLEY OMNIBUSES.

Europe there are a number of systems in

use which are apparently economical,

due, no doubt, to the excellent road beds

that there prevail. One interesting line

of this character is at Weidling, near

Vienna, Austria, and is 2.3 miles long,

with gradients as great as 7 per cent.

There are five trackless trolley cars

or omnibuses in service, each carrying

21 passengers. About 100 miles are run

daily from c; o'clock in the morning nn-

be overloaded to double their usual out-
put, in emergencies, without getting dan-
gerously hot. The cars weigh only 2.5
tons each, and this small weight, com-
pared with the load carried, has an im-
portant bearing on road surface wear,
rubber tire wear, and consumption of
current.

This trackless trolley system is the in-
vention of Ludwig Stoll of Vienna, and
among the strong claims made for the
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system are its simple, rapid, silent and
smooth running, as well as its freedom
from breakdowns and interruptions of

service.

Current is collected by a little wheeled
arrangement which runs along on the

trolley wires and from which flexible

conductors depend, conducting the cur-

rent to the car. There are two trolley

wires, one positive and the other nega-

tive.

It is stated that the trolley runs with

little or no sparking, the wheels running
on ball bearings, and the pull of the cable

acting upon a very short lever-arm. The
center of gravity of the trolley is very-

low, so that there is no deviation of the

trolley in spite of strong transverse pull,

the conducting cable being long enough
to follow the car. There is an upper
sliding knot tied up on the pendulum
weight, as shown in the illustration, and
stretched by means of a spring from
the latter. There is also provided a cable

roller with 30 or 40 feet of cable which
is let out or rolled up by means of a

spiral spring.

By the use of these two appliances the

car is allowed to run on the whole width
of the roadway, to turn out in overtak-

ing or meeting automobiles or other ve-

hicles and accommodate itself to every

form of traffic. When two trackless trol-

ley cars meet the motormen simply in-

terchange the trolley cables by detach-

able contact boxes, this being a decided

advantage over a single track electric

railway on which much time is lost in

waiting at passing points.

EARTH CURRENTS.
Great local differences in the electrifi-

cation of the earth are known to exist,

and a German engineer suggests that

with better knowledge it may be possible

to make mining for electricity as profit-

able as digging for coal or metals. In ex-

periments in two comparatively shallow

borings, he has obtained weak currents

between a small rod of brass or iron im-

mersed in the water of the pit and a sim-

ilar rod buried near the surface. He
urges that contractors, mining com-
panies and others take up the problem,

and perform such experiments as test-

ing the current between a 60-foot copper
cylinder at the bottom of a baring of

thirty thousand feet or more and a sim-

ilar cylinder buried in moist ground at

the surface, also investigating the

charges to be obtained from long iron

pipes buried in the ground.

CIGAR LIGHTER.

No doubt the desk telephone, which is

so indispensable in all offices, suggested

the unique design of the cigar lighter

shown herewith. This lighter is made
with a substantial base and the heating

CIGAR LIGHTER.

element is contained in a projection on

the side which looks very much like a

telephone mouthpiece. The wires from
the lamp socket lead into the base and
being flexible permit the lighter to be

moved around readily over the counter

or showcase.

To demonstrate that the electric chair

does not kill, but makes victims comatose,

it is said that a New York man, Charles

Quill, allowed 1,800 volts to pass through
his body. Quill was not injured in the

test.
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SPARK COIL CONSTRUCTION AND OPERATION.
BY VICTOR H. LAUGHTER.

PART I.

One of the most popular electrical in-

struments for experimental purposes is

the induction coil or spark coil, as it is

commonly called. The experiments that

can be performed with it are numerous
and since the practical introduction of

wireless telegraphy, it has come into

wide use as the means for setting up the

wave energy.

More attempts are possibly made by
amateurs to construct the induction coil

than any other piece of electrical appa-

ratus and with poorer results. The rea-

son is obvious. The induction coil re-

quires careful work, and parts which art

designed to work in conjunction with
one another to obtain results. This rule

is not usually followed out by the casual

experimenter. The insulation is over-

looked, and the various parts are select-

ed by guess work. Results are of course

poor, and the builder of the coil finally

gives up the work in disgust. However,
this need not deter anyone with ordinary

ability from taking up the work, for if

patience and care are used satisfactory

results may be obtained.

As the same plan of construction is

followed out with all spark coils, only

one size will be described here, but di-

mensions of the other sizes will be given.

The amateur may then construct any
other size by following out the same gen-

eral plan.

The spark coil complete constitutes

the following parts : Iron wire core

;

primary winding ; insulating tube ; sec-

ondary winding ; vibrator, and condenser.

The complete parts as connected up for

use are shown in Fig. I, in which (A)
represents an iron wire core, (B) the

primarv winding, (C) the insulating tube

and (D) the secondary winding. The

complete vibrator is made up of parts

(G), (M) and (F). (H) is the con-

denser and (I )the battery. Before go-

ing into the construction it would be ad-

visable to study out the action ,which
takes place in a spark coil in operation, as

this will give a clearer idea of the parts

FIG. 1. GENERAL CONSTRUCTION OF
SPARK COIL.

involved. We have the core (A) which
is a circular bundle of soft iron wires.

Over the core is wound the layers of

heavy wire known as the primary wind-

ing, and over the primary a large num-
ber of turns of small wire known as the

secondary. The two windings are insu-

lated from one another by the tube (C).

The primary winding leads down to the

battery at (I) and to key (J), and from
the opposite side of the key (J) to the

metal post which supports the screw

(G). The screw (G) is platinum tipped

and rests against the second platinum

contact (F), which is mounted on a brass

spring strip bearing the soft metal disk

(M) fastened on the end. This strip as

shown is connected to the remaining
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terminal of the primary winding-. The
secondary terminals lead up to binding
posts mounted on the top of the coil case.

When the key (J) is closed the cur-

rent circulates from the battery (I)

around the windings over the iron core

and completes the circuit through the

contacts- (F) and (G). The electrical

current flowing through the primary
winding sets up magnetic effects in the

core, which extend out in invisible lines

through the secondary winding. As the

disk (M) is of soft iron it is susceptible

to magnetic effects and will be attracted

towards the coil (A). The disk in its

forward movement pulls the spring

which breaks the circuit at the contact

(F). The current now ceases to flow,

and as the core is magnetic only as long

as the current flows, the pull on the disk

is released, allowing it to fly back to its

original position only to repeat the opera-

tion over again. At each "make and
break" a pressure of several thousand
volts is induced in the secondary wind-
ing, this action being due to the high
ratio of the secondary to primary turns.

The current induced in the secondary
flows to the terminals and jumps the

spark gap. The length of the spark gap
the current will jump is largely deter-

mined by the adjustment of the "make
and break" device, commonly called the

vibrator. The condenser (H) connected
across the vibrator contacts serves a use-

ful purpose. The spark at the contacts

would be very large and hot and would
soon melt the platinum if it were not for

the fact that the condenser takes up this

spark in the form of a charge and in

turn discharges back into the primary
winding.

Now that the operation of the coil and
parts used have been described, the act-

ual construction will be taken up.

In view of the fact that the amateur
prefers a coil that can be used for nearly

all ordinary laboratory work, one of the

four-inch size will be described. A coil

of this size can be used for wireless teleg-

raphy up to a distance of 10 to 20 miles,

and for X-ray work, lighting Geisler

tubes and numerous other purposes.

CORE.

The core is usually one of the most
neglected parts of the coil, whereas, it is

one of the most important features. The

desired feature of the core is that it

should be made of very soft and small

iron wire, cut to the exact length, with as

many pieces forced into the bundle as

possible. In all cases the wires should be

well annealed. The reason for using a

large number of small wires for the core,

in place of a solid iron body, is that a

core of the first named type is capable of
taking on and losing the magnetic ef-

fects much quicker than a core of the

same metal in a solid body. That is, the

solid core would not take on and unload
the magnetic effects as fast as the vibra-

tor worked, which would result in a weak
and stringy spark. We have this same
action in a condenser in a slightly differ-

ent sense, which will be explained later.

A core built up of a large number ot

small wires is said to be of the laminated
type, and we find the principle of lamina-

tion extended to other electrical instru-

ments.

A core for the coil in view should be

10 inches long, i^/s inches in diameter,

built up in a circular bundle of soft iron

wires. In view of the important part the

core plays and the difficulty experienced

in building it up, the writer would rec-

ommend that the amateur buy it com-
plete, as the cost will not exceed 50 cents.

However, some may prefer to perform
the actual construction. First get a suffi-

cient quantity of No. 22, well annealed,

soft iron wire to form a bundle i}i

inches in diameter, the wires being prev-

iously cut to the proper length and made
straight. To form the core first roll a
tight flexible paper tube to the desired

diameter and glue. Fill the tube as full

as possible with the core wires and roll

with pressure between two boards. This
will cause the wires to cling more closely

together. Remove the tube and force in

more wires, continuing the operation un-
til the tube is full and has taken on a cir-

cular shape. Next wrap the tube from
end to end with unwaxed shoemaker's
thread, making the respective turns fit

evenly and neatly together. Over the

thread is now wrapped about 15 layers of

thin porous tissue paper, and the whole
boiled out in a half and half mixture of

paraffine and beeswax, for at least 30
minutes, or until all bubbles cease com-
ing to the surface.

The primary winding is made up of
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two layers of No. 14 single cotton cov-

ered magnet wire wound on the core

continuously to within 24 incn of each

end. A lead about four inches long

should be left unwound to connect to the

vibrator and battery. The respective

turns of the primary winding should be

made as neatly as possible, for kinks,

etc., will to a certain extent impair the

working efficiency.

The completed core and primary wind-

ing is illustrated in Fig. 2. When com-
pleted as shown the boiling out process

is gone through again.

THE INSULATING TUBE.

The insulating tube for the small size

coils up to ij/2-inch sparks can be made
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FIG. 2. COMPLETED CORE AND PRI-
MARY WINDING.

by winding several layers of paper to a

tube of the desired size and boiling out

with paraffine. But for the larger sizes

a tube of hard rubber is recommended.
The insulating tube for our proposed coil

should have a total length of 9^2 inches,

1 24-inch inside diameter, and 23^-inch

outside diameter. The tube, however,
should make a neat fit over the primary
winding, and if any additional space re-

mains between the two, fill in with par-

affine.

THE CONDENSER.

While it will be some time before we
come to the point where the condenser is

put in actual use, since the drying out

process takes several days, it should be

constructed at the present time so that

when the rest of the work is finished the

condenser will be ready for use.

The condenser will require about 3,000
square inches of tin foil as the total area.

The sheets can be cut up in 6 by 8-inch

sizes, as this will reduce the number of

sheets, over a smaller size. However,
any other size can be used. As the sheets

will run 48 square inches to the sheet this

will necessitate 64 ^.ch sheets, giving a

total of 3,oP2 square inches of foil, al-

lowing the extra number of inches for

losses involved in cutting and assembling.

The dielectric or insulating medium
which separates the foil sheets from one

another should be selected with care. A
good grade of thin bond paper cut in

sheets of 8 by 10 inches makes an excel-

lent insulating medium.
For building up of the condenser a

baking pan about 12 inches wide, 14

inches long and two inches deep will be

needed, also four pounds of paraffine

wax, and a common squeegee print rol-

ler. Sixty-four strips of foil 1 by 3 inches

are cut, to be used for the connecting

strips of the respective foil sheets.

The pan is placed on a stove and the

paraffine heated until it is in a boiling

state. It is advisable to place the pan
containing the paraffine in a second

larger pan, with water poured around, as

this will prevent the paraffine from be-

coming overheated and catching fire.

A number of paper bond sheets are

now placed in the pan and boiled for

about 30 minutes. The sheets are re-

moved and held up by the different cor-

ners so that the superfluous wax will run
off as evenly as possible. Lay the sheet

down on some flat smooth object and
place on it, in the center, a sheet of the

foil. This will allow a one-inch margin
around the edges. One of the foil con-

necting strips is now placed on, in such a

manner that one inch rests on the foil

sheet, and one inch clear of the paper.

The squeegee print roller is run over the

foil with some pressure, which makes the

paper and foil adhere more closely to-

gether and forces out the superfluous

wax. This operation must be carried on
while the wax is still soft.

The next sheet of paper is taken from
the wax pan and made to fit over the first

and the foil sheet as neatly as possible.

The second foil sheet is placed on and
rolled down as before, but the connecting
strip is led out to the side, opposite from
the first. That is, if the first strip leads

out to the left-hand side, the second
should lead out to the right-hand side.

This is made clear by reference to Fig. 3.

The heavy black line (A) represents the

insulating medium, and the line (C) the

foil and connecting strip.

Owing to the fact that condenser ca-

pacity should be varied until the best re-
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suits are had, the condenser should be

divided up into banks, and more or less

of these banks are cut into the circuit un-

til the point has been reached where the

spark is flowing across the terminals with

the maximum value.

A very good division can be made by

dividing up the condenser into two banks

FIG. 3. GENERAL PLAN OF CONDENSER.

of 16 sheets each, one of eight and two
of four. This will give a large regula-

tion and allow the condenser to be used

for other purposes than across the vibra-

tor contacts of the spark coil.

Considering that the 16 sheets have
been built up according to the method
stated, the condenser is ready to be

mounted. However, it should be clamped
between two boards with considerable

pressure, and left over night. This will

close up all air spaces, which to a large

extent are responsible for punctures

across the foil sheets.

As the exposed ends of the foil strips

are very delicate and liable to be broken
when handling, thin brass strips one inch

FIG. COMPLETED CONDENSER.

wide and two inches long should be fold-

ed over the exposed portion, and holes

punched through and binding posts

screwed therein.

The condenser is now placed between
two thin oak boards, which neatly cover
the surface, and additional strips placed

over and screwed together at each end,

which will clamp the boards tightly in

place. The completed condenser is illus-

trated in Fig. 4. The total number of

banks can of course be clamped together

in this manner, and this is recommended
where it is desired to mount the whole in

one case.

After the building up of all the differ-

ent banks, a case is provided in which the

whole number can be placed, and the plug

contacts mounted on top so that the dif-

ferent adjustments can be quickly made
by the operator. A convenient and sim-

ple method for making the plug connec-
tions is shown in Fig. 5 (aa) represents

two of the banks built up of 16 sheets

each, (B) one of eight sheets and (CC)
two of four sheets. As will be noted the

leads from one side of the condensers are

all connected to one wire in common and
connection for the opposite side is made

<>

<>

C

C

B

a

a

FIG. 5. CONVENIENT METHOD OF MAK-
ING PLUG CONNECTIONS.

by inserting plugs in the various plug
contacts. The exact method of mounting
is left to the builder's needs and means.
By following this general plan the ama-
teur should have no difficulty in con-

structing a condenser for any size coil,

as any changes to be made in the size of
the parts, from the dimensions given,

would in no way affect the working effi-

ciency.

For small size coils the rolled type of

condenser is sometimes used. The con-
struction of such condensers is very sim-
ple. Two long strips of foil are placed

over one another with a strip of paraffine

paper between, and rolled up into a solid

body with terminals left out for connect-
ing. However, this type is not as effi-

cient as the type previously described.

The condenser, as previously stated, in

this respect resembles the iron wire core.
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To give efficient results the condenser

should be capable of taking on and dis-

charging the sparks at the vibrator con-

tacts as fast as the latter operates. Where
the rolled type is used it takes a long

time for the condenser to absorb the

spark, and a certain amount of the ener-

gy leaks through and is lost during the

cycle. With the alternate layer type the

charge and discharge is made rapidly

and a better spark is had.

(To Be Continued.)

WIRELESS TO LINK AMERICAN UNIVERSITIES.

Princeton leads the way in 'a new
project the object of which is to link by
wireless the principal colleges and uni-

versities of the country. Princeton has

an outfit, set up in Science Hall, which
is the first of a chain of these up-to-date

equipments that will make it possible

for a conversation to be carried on

gram or the delay of communicating
through the medium of the mail.

One afternoon a chess game by wire-

less was carried on between the students

of Princeton University and the experts

of the ships at the Brooklyn Navy Yard.
Naval men are keen players of the game,
for the leisure that is found at sea is en-

CHESS GAME PLATED BY WIRELESS.

with other seats of learning when
they have equipments. An inter-col-

legiate chess series might be conduct-
ed through the air, students could ex-

change views on athletic matters and
questions of import to the debating so-

cieties and other scholastic organiza-

tions, all without the expense of a tele-

couraging to the development of chess
students. The game was carried on en-
tirely by wireless and was followed with
lively interest by spectators at both
stations.

When the other colleges have in-

stalled the wireless outfit, chess by this

means will become a regular feature of
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the competitive program of the universi-

ties. There is no difficulty in the way.
During the game referred to a student

who was a "wireless" expert sat with

the receiver at his ear and called off the

moves as fast as they were made. The
method was far quicker than the cable

game, for the moves were recorded by
wireless to a man who sat a few feet

from the board and by him were passed

on verbally to the player.

"The future program," said a stu-

dent who has been largely instrumental

in rigging up the wireless plant at

Princeton, "is to have a receiving station

at the athletic field so that the results of

athletic games can be made known in-

stantly, and reported during the prog-

ress of the game, by the students them-
selves. This wireless station will be a

permanent thing. At all big games we
now have the regular telegraph installed

so that the spectators can be kept in-

formed of the progress of events at

other grounds that are interesting, but
there are minor days when the tele^-

graphic machinery is not there to give

us this information, and with our own
plant we can keep posted on everything
that goes on without having to depend
on outside sources.

"If there are important events in

progress at Franklin Field, for instance,

and it is not possible for many of the

men to attend them, those interested in

the results can gather at the hall in

which our wireless is placed and keep
in touch with the situation every minute
without any expense to themselves or
the college. What a boon this will be
only college men know.

"We are longing for the time when
other universities will have their wire-
less outfits working. At present we prac-
tice on the ships in New York harbor,
on our friends of the Navy Yard, and
with any operator that we catch idle.

There are numbers of ships in harbor
whose operators are glad to get in con-
versation with anyone to while away
the tedious hours, and we exchange con-
versation with these chaps, and occasion-
ally pick up one who plays chess. But
there is a growing feeling of resentment
among the regular operators against idle

wireless men who throw conversational
messages on the air. It interferes more

or less with the carrying on of legiti-

mate wireless business and the air is be-

coming so surcharged with these 'Good
morning, have you used Bear's soap?'

messages that there is talk of legisla-

tion to protect the regular companies.

"For this and other reasons we are

looking forward to the time when the

inter-university conversation by wireless

will be an accomplished fact. Then we
shall drop the Jack Binnses of the har-

bor and converse only with our own."

HOW TO MAKE AN ELECTROLYTIC
DETECTOR.

One of the things which a "wireless

enthusiast" is always looking out for is

a good detector, and it will be found by
experience that the electrolytic gives the

P" -F>

ELECTROLYTIC DETECTOR.

most satisfactory results. Here is the

description of one which gave the writer

very good results, being very inexpens-
ive yet efficient:

Take a five-candle power lamp globe
and break the tip off as shown by the

dotted line (A B) in the cut. Smooth
off any rough edges with an alcohol lamp
and break off the fine filaments and turn
the platinum points in till they are about
one-sixteenth of an inch apart. Now
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screw the globe into a wall bracket and
screw the whole on to a suitable base.

Next fill the globe about two-thirds

full of a solution made by dissolving one
part sulphuric acid to four parts water.

Connect up as you would any electrolytic-

detector. Under ordinary conditions the

detector will work very well.

F. ERSKINE HENEY.

3,000-MILE EQUIPMENT FOR WASHING-
TON.

The new wireless tower and equip-

ment at Washington, D. C, will have a

radius of 3,000 miles. So say the speci-

fications upon which bids are made by

the various wireless construction com-
panies. The specifications also state that

the messages are not to be interrupted by

atmospheric disturbances or by interfer-

ence with neighboring stations.

I 3 At the same time the department asked

for bids for two sets of apparatus to be

installed on naval vessels to be capable of

transmitting and receiving messages at

all times, seasons and latitudes, to and
from a distance of 1,000 miles, and to

receive messages from the Washington
station at a distance of 3,000 miles at all

times.

The bids submitted indicated a lively

competition, seven firms submitting pro-

posals. The most satisfactory of these,

according to the officials, was one which
ofTered to furnish apparatus and tower
for $182,600.

JAPAN'S MARVELOUS AEROGRAMS.
A recent press dispatch from San

Francisco says : "Across 4,700 miles of

ocean, aerograms have been received

from Japan by operators in the United

States wireless telegraph station in this

city. Although they have been unable

to reply to the call from over the seas,

they have watched with growing interest

the efforts of the Japanese to get into

communication with the United States

through other means than the cables and

ships.

"This marks a record for receiving

wireless messages. It was nearly four

months ago that James Watkins, chief

operator, and R. Lawrence McLaurin,

the night operator, were surprised one

night to catch strange signals from ap

parently a great distance seaward. Japan,

with more powerful sending apparatus

than is found in any other wireless sta-

tion in the world, flashed her signals

through almost a sheer 5,000 miles. But

Japan does not know her voice was
heard and will not until this news is sent

to the land of the mikado.
"For weeks and weeks the Japanese

had been calling and Operatois Wat-
kins and McLaurin heard, but could

make nothing of it. Honolulu heard, too,

and at the same instant, by comparing
notes. The two stations reached the con-

clusion that the signals came from
Japan."

WIRELESS QUERIES.
ANSWERED BY V. H. LAUGHTER.

Spark Coil Design.

Questions.— (A) I would like to know if a

lYs inch core, 15 inches long, will be large

enough for a spark coil, with eight miles of
No. 36 wire in the secondary and two layers

of No. 16 wire in the primary. (B) What
current in volts and amperes would run same?
(C) What size spark would I get? (D) If the
core and primary winding are not right, would
like to know what to use to get the best effi-

ciency from the coil.—A Reader, Napa, Cal.

Answers.— (A) Yes.

(B) A battery giving 12 volts will

operate the coil satisfactorily. Figuring
the diameter of single cotton covered
No. 16 wire as .055 inches and the aver-

age diameter of cylinder wound as

(1. 125 + .055) 1. 18 inches, approxi-
mately 146 feet of wire (two layers)

having a resistance of .58 ohms is used.

E 12
— or— gives C equal to 20.5 amperes.
R .58

But a point often misunderstood is that

E
— gives a larger current than enters the

R
primary, because a large reduction is

made by the self-induction of the pri-

mary coil. We can hardly go farther in-

to this question in this department.

(C) About a three-inch spark with
a condenser of 150 sheets, 9 by 9 inches.

In Questions and Answers Depart-
ment. November issue. rQoR, see answer
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to question (B) of A Reader, Seattle,

Wash.

(D) Little data and few formulas

and rules are recorded to give the -rela-

tion between transmitting power, di-

mensions, and constants . for coils. In

practice each manufacturer experiments

until he finds the conditions necessary

for his particular purpose. A closer

compliance to what standard data is

available, allowing one inch of core to

project at each end to reduce magnetic

leakage, would be to use two layers of

No. 14 wire on the primary and five

pounds of No. 33 wire on the secondary.

Four Inch Spark Coil.

Question.—Will you kindly tell how to make
a four-inch jump spark coil, with dimensions
and size and amount of wire.—J. C. R., Leo-
minster, Mass.

Answer.—Length of core, 14.34 inches
;

diameter of core, \y2 inches; primary

wire, No. 12 B. & S. gauge, two layers;

secondary wire, No. 33, ten pounds. Con-
denser : 200 sheets, 9 by 9 inches ; bat-

tery voltage, 16. See "Construction of

a Two-Mile Wireless Outfit," November
issue, for further hints.

Spark Coils.

Questions.— (A) In winding a one-inch spark

coil with number 32 wire instead of 36 what
will be the difference? (B) Does a telegraph

set have to be equipped with a relay and how
is the relay used? (C) How much wire is

used to construct a gas lighting spark coil?

E. F. R., Rahway, N. J.

Answers.— (A) The spark will be re-

duced in length to a large extent but
this will be especially valuable for use
in wireless telegraphy.

(B) The telegraph relay is not abso-

lutely essential to a short distance tele-

graph set but it is a very necessary addi-

tion for long distance work. It is used
to open and close a local circuit contain-

ing a sounder, and is operated by the

very slightest current coming in over the

main line.

(C) Gas lighting coils are divided

into a number of different types and it

would be necessary for you to state your
question more clearly before we could

give you an answer.

Receiving Ability; Detectors.

Questions— (A) From how far would the

following outfit receive : Auto-coherer ; 1,000

ohm receiver; 60 foot aerial, and tuning coil?

(B) Which is the best silicon of electrolytic

detector?—K. W. W., Fort Scott, Kans.

Answers.— (A) Up to 50 or 100 miles.

(B) The electrolytic is the more sensi-

tive.

Sending Helix.

Questions— (A) How is a sending helix

made and what is the principle? (B) If a

one-inch coil is immersed in oil how much
current can safely be used with it and what
kind of oil should be used?—C. R. K., Little

Rock, Ark.

Answers.— (A) The sending helix

can be made by winding 10 turns of No.
6 bare copper wire on a frame 10 inches

in diameter and 10 inches in height. The
respective turns offer a high choking ef-

fect to the high tension currents and will

allow of a large range of regulation to be

had within a short length.

(B) A coil can carry so much current

and no more. Immersing the coil in oil

would in no way make the primary turns

more conductive. However, the better

the insulation the more perfect J:he coil

will be from the electrical standpoint.

Condenser ; Interrupter.

Questions— (A) Which are the best, Leyden
jars or paper condensers on the primary of a

four-inch coil? (B) Is it necessary to use

Leyden jars in the secondary circuit to fatten

the spark for wireless work? (C) Explain
the mercury interrupter and how it works?
Could it be used with the battery current?
(D) Would No. 14 aluminum wire do for

use in constructing a tuning coil? (E) Could
you tell me the nearest wireless station to

Chicago?—F. H., Chicago, 111.

Ansivers.— (A) A Leyden jar is the
more efficient type of condenser, but for

use across the vibrator contacts in the
primary circuit, the paper type will an-
swer and is usually employed.

(B) Yes, either a Leyden jar or some
other type of high frequency condenser.

(C) Mercury interrupters are of mam-
different types and to describe the var-
ious kinds would require more space than
can here be given. One of the most com-
mon types consists of a vibrating contact
operated by motor which works in and
out of a pot of mercury. Such inter-

rupters can be used with batteries as well

as with power circuits.
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'D' Yes, but the size is rather large.

We would recommend No. 22 tinned

copper wire.

I
E 1 Detroit.

I
D 1 The coherer is used to detect

wire. ess wave:

Sensitiveness of Receiving Apparatus.

::on—Would the receivi:lg set ies

on pag : your February issue pick up
ges from the commercial stations three

and four hundred miles from Cincinnati?—H.
S. B.. Cincinnati.. Ohio.

.—We hardly think that this

letector would pick up messages from
stations this far away. With a suitable

aerial and a liquid detector this would
be possible.

Receiving Distance.

Questions—(A) H: far should I be able

to receive with the following equipment : Zinc-
:t and copper pyrites detector, tuning coil,

foot aerial, condenser and telephone re-

ceiver? lB) What size spark coil is neces-
to send up to five miles and how can I

make it? Z Kindly give me the directions

for making a 20-mile wireless set—E. K..

.ington, D. C.

Ansii'eis.— (A) From 2^ up to 100

miles.

I We refer you to the article, "Con-
struction of a Two-Mile Wireless Out-
fit.'" in the November. 1908. issue, which
described a coil that will send up to five

miles under good conditions.

A twenty-mile wireless set would
constitute a tuned sending and receiving

equipment, using a liquid detector and a

four-inch coil which will be fully de-

scribed in the serial on spark coils begin-

ning in this isj

Condenser and Detector.

Questions— (A) What is the purpose of a

cone!;: ; r
: B) Can the fine wire in a de-

tector be any other than platinum? (C) How
can an induction coil be constructed cher.

(D) What is a coherer used for.—J. X.. Wap-
pingers Falls. X. Y.

Ans-ii'ers.— (A) The condenser is

used to cut down the static interference.

and to a certain extent increases the

strength of the received signals.

(B) Other kinds oi wire are being

employed at the present for special ex-

perimental work, but the platinum is to

be recommended.
We refer you to the series of ar-

ticles beginning in this issue under the

title. "Spark Coil Construction and Op-
erati

Electrolytic Detector.

Question—How many volts are needed to

work an electrolytic detector in series with
twe 75 ohm telephone receivers?—E. I. W,
New York.

Answer.—The voltage necessary to

operate the liquid detector is exceedingly

low. A dry cell giving one volt will an-

swer.

Condenser.

Question—Is a condenser absolutely neces-

sary in a wireless sending apparatus? If so,

for what purpose will an ordinary one made
from a brass tube answer?—W. G., Chicago.
111.

A . \ .—A condenser is not neces-

sary in the sending end unless the s^: is

:: the tuned circuit type. We would not

recommend a condenser made from a

brass tube for use in the sending circuit.

However, it could be used in the receiv-

ing side to an advantage.

A. B. C. Receiving Set.

Questions— (A) Can a telegraph sounder
be used in place of a receiver in connection
with the A. B. C. receiving set? How many
ohms should the telephone receiver have?
(B) How high should an antenna be to send
up to three hundred feet with the one-half
inch spark coil? CC) How many dry cells

can be used on a one-half or three-fourths
inch spark coil?—JR.. B. McC. Jenkintown, Pa.

Answers.— (A) A telephone receiver

yaly can be used. Any type oi telephone

iver will answer.

I
B 1 From 30 to 40 feet high.

Not over four or five should be
used.

Telephone Induction Coil.

—
I a battery telephone

coil and would like to know if it could be used
in connection with wireless telegraphy. (B)
I have two coils that belong on an electric

iter. Would these te of ai I C)
:.: would be the distance a xi inch spark
could send n: connected with a

50- foot aerial?— T. L. D.. Cambric.

.— • A 1 The coil you have on
hand would be useless in wireless teleg-

raphy. It is too small to try to change it

into a spark coil and too large for a re-

ing transformer.

(B
(C) Up to one-fourth mile under

good working conditions.
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HENRY L. DOHERTY.

A pioneer exponent of the "new busi-

ness idea" in electric central station prac-

tice is Henry L. Doherty of New York.

To be so identified with a movement of

the most far-reaching benefit to the cent-

ral station business might well be cause

for great pride on the part of any man.

But no man, perhaps, can "stand pros-

perity" and the praises of his fellow men
better than Mr. Doherty. He is un-

spoiled by success, for he has a

level head.

Henry Latham Do-
herty was born in

Columbus, Ohio, in

1870. His education

was of the self-ac-

quired variety and
most practical in its

nature. When twelve

years of age he en-

tered the employment
of the Columbus Gas
Company and re-

mained there, in va-

rious capacities from
office boy upward,
until 1896, when he
went to Madison,
Wis., as manager of

the Madison Gas and
Electric Company.

In 1897 Mr. Do-
herty became a

member of the Na-
tional Electric Light Association, at that

time devoted to technical work, and at

best rather an easy-going institution. It

was Mr. Doherty's idea that such an as-

sociation should be more than a mere
body for the discussion and preservation

of data and records of physical develop-

ments. He believed that it should be
made a moral force to sustain its mem-
bers in their efforts against competition

and to devise new ways and means for

educating the public in the use of elec-

tricity and to assist the central stations

in their plans to secure new business in-

telligently. His efforts in the association

did not at first meet with favor, for he
was young and the older members rather

resented his aggressiveness. But he

gradually found supporters until finally,

in 1 901, he was elected to the presi-

dency of the association, and from that

day its real success began. With one
bound Mr. Doherty became practically

dictator of the organization and indis-

putable leader of the majority, and the

mandates that were issued by the asso-

ciation became assertive and forceful.

The story of Mr. Doherty's work in

Denver, where he
placed the Denver
Gas and Electric

Company on a sound
basis, raising it from
the position of a

heartily despised cor-

poration to that of a

subject of great mu-
nicipal pride, is well

known, and has been

told in a previous is-

sue. But this is only

one example out of

many instances in

which he has reha-

bilitated the affairs of

a broken down light

company and made it

a potent factor in the

upbuilding of a city.

As a result he is now
the moving spirit in

a large number of

lighting companies throughout the

country.

All through his successful business

career Mr. Doherty has been a firm be-

liever in advertising for the building

up of central station business. And his

conception of advertising is by no means
a narrow one, but a great, broad gauge
plan whereby the people are brought to

know of the advantages and economies
of electric current through systematic

educational campaigns, through public

and private demonstrations, newspaper
advertising, direct advertising, lectures,

electrical shows and expositions, and a

hundred and other ways which his able

lieutenants might devise.
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HOUSEHOLD
IS ELECTRIC LIGHT TOO DEAR FOR MODEST

PURSES?
BY WILLIAM KEILY.

"Give a dog a bad name and hang
him," is an old saying, and it is exem-
plified by the fact that many persons still

labor under the delusion that the cost

of electric lighting in the home is so

ing was urged on the undeniable ground
of quality rather than price.

People generally do not realize,

however, the really wonderful develop-

ment in the art of producing and mar-

IX EVERY HOUSE ON THIS STREET ELECTRIC LIGHTS AND FLAT IRONS ARE IN USE.

high as to be prohibitive to all except

the well-to-do. It is not strange that

this is the case, for in the early days,

and up to say 10 years ago, the ideal il-

luminant was, indeed, comparatively ex-

pensive, and its use for residence light-

keting electricity which has been made
in the last decade. The improvement is

not only in the design of electrical ma-
chinery, to prevent losses ; not only in

betterment of the means of transmitting
the current, for the «ame purpose ; not
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THESE ARE MODEST HOMES. EVERY OWNER FOUND ELECTRICITY NOT ONLY
CONVENIENT BUT AN ACTUAL ECONOMY.

only in the use of high-efficiency lamps
and reflectors, which produce two or

three times as much light for the same
consumption of current ; not only in the

remarkable economies effected by mod-
ern prime movers (the machines which
drive the generators of electricity), such

as steam turbines and gas engines ; not

only in the greatly extended use of

waterpower—but more than all these

causes, even, the change is due to the

education and enlightenment of the

electric-light man himself.

The average manager of a public elec-
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trie-lighting plant is no saint. He is

just a "hustling," hard working Ameri-
can business man who is trying to get

the best possible return from the prop-

erty in his charge. But he takes a

broader, more serious view of the re-

lation of a public-service corporation to

its public than he once did. He strives

to please the people, not to antagonize

them. And in selling electricity he has
discovered that it pays best to produce
his product in large quantity to secure

the advantage of low cost of production

;

to sell large quantities to attain the

heavy load on the station which this pol-

icy makes necessary, and to sell at low
price to secure the big demand.

This may seem to be a self-evident

business proposition, but in the central

station industry it is not so simple as it

appears. There are troublesome ques-

tions of "load factor," interest charge on
idle machinery, "maximum demand,"
"readiness to serve," extensions of
lines (especially important where only
underground construction is permitted),
cost of customers' meters, cost of house
wiring, etc., which cannot be gone into

here, and these make the fixing of equi-

table electric lighting rates a perplexing
problem indeed. But the general tend-
ency, as the men and methods in the
electric lighting business improve, is to-

ward cheaper prices. In Chicago, for

instance, the rates for electricity are now
only about 40 per cent what they were
10 years ago.

At 10 cents a kilowatt-hour electricity

is considered to be about as cheap as gas
for lighting, and in many places electric

energy can be bought, even by the small
consumers, at a lower price than this.

Often there is a primary rate higher
than the figure given and a secondary
rate considerable lower, and the cottage
or small-apartment customer can secure
the advantage of the lower rate by a
wise use of his lights, which the central
station company will be glad to explain
to him, for it enables the company to

make a better use of its facilities and to

stand ready to serve more customers.
Sensible co-operation between customer
and company is mutually advantageous.

In many small towns there are no gas
plants, and here the electric light com-
petes with kerosene lamps. This is true

too in workingmen's homes in larger

cities. Electricity has proved itself able

to meet this challenge, and in house-

holds where every cent counts. One
reason for this is that of late yeans

kerosene oil has constantly risen in

price, while electricity has decreased.

Another is that the labor and incon-

venience of keeping up the oil supply

and filling and cleaning the lamps is to

be added to the cost of the oil.

Four rather haphazard examples of

what is actually being done in supplying

electricity to the homes of people of

scanty or moderate means under com-
mercial conditions in towns and cities

in the Middle West may be given. It is

to be noted that in every case the cur-

rent sold is generated by steam power.
In Cadillac, Mich., the central sta-

, tion company has 300 customers on its

books (or had last August, when the

statement was made publicly) whose
wages do not exceed more than two dol-

lars a day. These workingmen can af-

ford electric light and the company can
afford to sell it to them, or of course it

wouldn't do it. The company gets

from $9 to $15 a year from each con-

sumer of this class.

Dubuque, Iowa, has an up-to-date

electric lighting management, and here

a carefully prepared educational cam-
paign has been carried on to convince
householders of moderate means that

electricity is not to be regarded as a
luxury for the rich. During the last

eight months more modest homes have
been equipped electrically than during
any previous period of several times

that duration. Here it is found that the

possibility of using the electric flatiron

is a great attraction toward the electric

service. Where housewives do their

own ironing, they find the electric flat-

iron a great labor-saver. It is significant

that in East Dubuque, a small suburban
village of workingmen's houses, there is

proportionately more residential light-

ing (electrical) than in prosperous Du-
buque, across the river.

Residence lighting has always been an
important branch of the business of the
electric lighting company in Detroit,

which is to be expected, perhaps, in that

city of beautiful homes. The rapid
growth of the business, however, dates
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only io years back. Now there are over

12.000 residence customers of all classes.

In this city a large number of cottages

as well as more pretentious houses are

electrically lighted. This business is

taken from kerosene competition. Usu-
ally the cottage householder who uses

electric light in Detroit owns his own
home. This city has many districts con-

sisting of rows of small houses, called

terraces, where each cottage is owned by
its occupant. Such owners prefer elec-

tric light because of the saving in main-
tenance of wall decorations and ceilings.

Several large property holders specify in

their rental leases that electricity shall

be used exclusively for lighting by the

tenants. This policy was adopted with-

out action on the part of the central sta-

tion company. The average monthly bill

for residence electric lighting in Detroit

is $2.32.

Chicago has about 30,000 household-

ers living in small houses or apartments

who are customers of the electric light-

ing company. In an ordinary seven

room apartment perhaps 20 lamps will

be installed, although the number varies

to suit individual requirements. For-
merly a minimum monthly payment of

one dollar was required, but this is no
longer asked, and many bills are made
out for less than that sum. But, taking

the general run, the monthly cost of

electric light in the small homes of Chi-

cago may be said to range between $1.15

and $2.50 net. There has been a great

increase in this class of business within

the last few years, stimulated by stead-

ily decreasing rates for electricity.

Of course the price of electricity

varies widely in different localities,

affected by local conditions. Some man-
agements are less anxious for residence

business than others. Some, using the

"white coal" of waterpower, are able to

sell electrical energy more cheaply than
others who have to burn coal hauled
perhaps a long distance. The prevail-

ing rate of interest on money, cost of
labor and several other things, such as

the character of the community served,

whether industrial or otherwise, all have
their influence on the commercial price

of electricity to small residence users.

But it is believed that the facts and fig-

ures given in the dispassionate survey of

the situation made in this article show
that, in most places, the man who can
afford to pay from 75 cents to $2.50 a
month for the lighting of his home can
have the use of electricity, with its great

advantages of healthfulness, cleanliness,

cheerfulness and convenience.

THE ELECTROTHERM.

The Electrotherm is a light, flexible

pad composed of wires insulated and
protected with asbestos and designed to

perform the function of the old-fash-

ioned hot water bottle. It is arranged
for attachment to an ordinary electric

light socket, and when so connected, the

pad offers sufficient resistance to the cur-
rent to produce a constant and absolute-
ly uniform degree of heat as long as the
current is turned on. A regulating switch

THE ELECTROTHERM.

is provided by which a low, medium or

maximum degree of heat may be ob-

tained at will, by simply turning the key.

In pneumonia cases the value of the

Electrotherm is especially apparent for

the reason that the most potent influence

in the treatment of this disease is bodily

application of a steady, continuous heat.

In consequence of resulting danger
from the disturbance of the patient, and
the change in temperature caused by
changing the application when a hot

water bottle is used, physicians have re-

luctantly been compelled to forego this

most efficient influence. In such cases the

Electrotherm is indispensable, obviating

as it does, all these objections and fur-

nishing the only method for an applica-

tion of a regulated heat for an indefinite

period.
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CONSTRUCTION OF A LAMINATED MOTOR.
BY MILFORD T. WHINNEY.

I have constructed the electric motor
here described, and have found it to

work admirably. It is a unique little

machine embodying as it does a laminat-

ed field and armature.
The field piece and armature are built

up of 30 sheet iron pieces. The ma-
terial for this purpose may be obtained
from a tinsmith, or by heating old tin

cans until the solder melts, when they
may be pulled apart and straightened

into flat sheets, as the so called "tin" of

which cans are made is simply sheet iron

coated with tin, and will answer the pur-

pose. Carefully lay out an armature

disk, the shape and size shown, Fig. 1.

In one of the sheets, punch a small hole

accurately in the center and enlarge by
reaming with the tang of a file until a

one-eighth inch wire nail can just be

forced into it. Cut out the disk care-

fully with an ordinary pair of scissors,

and file off any burr that may remain
around the hole. Use this as a pattern

for laying off the remaining 29 pieces.

Having cut 30 pieces, now bind them
together with twine, to hold them in

place until the wire is wound on. Turn-
ing now to the field magnet, Fig. 2, lay

off as per drawing and cut 26 pieces as

shown by the solid lines and four pieces

*» ,A

FIG. 2.

with the extensions shown by the dotted

lines. These extensions are afterward
bent out at right angles and form ears

for securing to the base-board.

Assemble the sections of the field by
putting two pieces with the extensions,

on each side of the 26 pieces, then

clamp the sections in a vise and drill four

one-eighth inch holes in them at (A, A,
A, A), Fig. 2; also drill a one-eighth
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inch hole in the extensions at (B, B).
The field sections are now bolted togeth-

er with four small one-eighth inch bolts

passing through the holes (A, A,' A, A).
The bearings, Figs. 3 and 4, are cut

from heavy sheet brass. The holes for

sixteenth of an inch between each seg-

ment.
The brushes are cut from the same

sheet copper or brass as in Fig. 8, and
are fastened by small screws to the

brush holder, a wooden block made to

<- 3" ~>

« V
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FIGS. 3 AND 4.

the armature shaft should be of such a

size as to allow it to revolve freely but
with no shake. The holes in the ends are

the same diameter as those in the field

pieces, one-eighth inch.

The armature is assembled by forcing

the disks onto the shaft, Fig. 5, which is

-3

FIG. 7.

the shape and size shown in Fig. 9.

Now wind the field magnet with about
one-half pound of No. 18 gauge single

cotton covered magnet wire, first wrap-
ping a layer of writing paper around the

FIG. 5. FIG. 8.

made from a wire nail one-eighth inch in

diameter and three inches long, the head
having been cut off and the ends nicely

rounded.

The commutator is made of a piece
of wood as shown in Fig. 6, the hole
either being drilled through or burned

with a red-hot wire so that it is a tight
fit on the shaft.

The commutator segments, Fig. 7, are
cut from thin sheet copper or brass and
fastened to the wooden cylinder by bend-
ing down the lugs. Leave about one-

sharp corners. Five layers of wire are

enough, and a free end three inches long
should be left at the beginning and end
of the winding for connections, one end

---o

FIG. 9.

is connected to a binding post and the

other to the lower brush when the mo-
tor is assembled.

Having finished winding the coil, cov-

er it with one layer of adhesive tape, as

this helps to protect it.

Wind the armature as shown in Fig.
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10, first wrapping on a layer of paper.

Wind each pole with four layers of No.
22 single cotton covered magnet wire,

winding always in the same direction.

Connect the inside layer of one winding
to the outside layer of the next, continu-

ing thus until there are three connec-
tions, each consisting of two wires (A)
and (B), Fig. 10, which must be
scraped for a distance of about one inch

from the ends and twisted together, as

shown at (C). Then connect the three

twisted ends, one to each of the three

segments of the commutator, by a drop
of solder.

Then assemble the motor by fastening

the bearing strips to the field with the

small bolts* passing through the holes

(A. A, A, A), Fig. 2, also put a few
washers or short coil of bare copper wire

FIG. 10.

on the shaft to keep the armature in

place between the pole pieces.

The brush holder, Fig. 9, is fastened

to the front bearing, Fig. 3, by a small

bolt passing through a hole made in the

bearing, and one made in the wood block
at (D), Fig. 9.

Having assembled the motor and
properly connected it the circuit will be
through the field coil to the lower brush,

then through the brush and commutator
segment around the armature, out

through the opposite segment and brush

to the battery.

Two cells of battery will run the above
motor at a good rate of speed, but with

a few more cells more power may be

obtained.

COST OF OPERATING ELECTRIC APPAR-
RATUS.

Experimenters who use electric light

current often desire a means of deter-

mining the cost per hour of operation of

a certain piece of apparatus. If direct

current is used, this is a simple matter,

since direct current ammeters, as are

used for batteries, are cheap and easy to

procure. But alternating current am-
meters are expensive and complicated,

and therefore not available in modest
laboratories. Happily there is a way,
used by the writer, by which the cost of

alternating current may be determined,

and which does not require any extra

apparatus. It is by means of the light-

ing company's meter.

All, or nearly all, alternating current

meters have an opening in front, under
the dial, through which the armature or

rotor may be seen. This rotor makes a

certain number of revolutions per min-
ute in proportion to the amount of cur-

rent used, and when no current is being

used by .the consumer, the rotor is sta-

tionary.

First of all the number of revolutions

per minute that the rotor makes when a

known current is being used must be

counted ; then the" apparatus, the cost of

operation of which is to be determined,

is connected up, and the revolutions per

minute of the rotor counted again. The
ratio of the speed in the latter case, to

the speed in the former, is the same as

the ratio of the two costs, and since the

cost in the former case is known, that in

the latter may be computed.
To give a particular example. The

writer's meter, a five ampere integrating

watt-meter, has a rotor which makes
four revolutions per minute when one 16
candle-power lamp is burning. Since a

16 candle-power lamp costs one-half
cent per hour (at the rate here prevail-

ing), taking one-half ampere at no
volts, those four revolutions per minute
correspond to one-half cent per hour.
When a small motor was operated,
through resistance, on the no-volt cur-
rent, the rotor of the meter made twenty
revolutions per minute. The ratio of
speed was twenty to four, or five to one,
and since this is the ratio of cost, the
current cost five times one-half cent per
hour or two and one-half cents per hour.

LOUIS H. ROLLER.
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HOME-MADE ELECTRIC HEATER.
BY P. J. O'GARA.

A home-made electric heater which is

nearly as efficient as a factory made
heater may be constructed by any in-

genious bey. The material necessary for

its construction is not expensive and
only a few tools are needed.

Procure six porcelain bushings 18 by

13/16 inches and wind each one with.

25 feet of No. 26 "Climax" resistance

wire. The turns should not be allowed

to touch each other, and may be kept

apart by putting on a thin coat of plaster

lower terminals should in like maimer
be brought out to the lower contact

screw. The upper and lower coils should

have their other terminals connected to-

gether right across the end. The nearest

pair of coils should now have their left

hand terminals connected to the snap-

switch; and the farther pair should in

like manner be connected to the other

snap-switch. With this arrangement
three heats may be obtained by turning

the snap-switches on or off.

After the plug and snap-switches have
been connected with the coils, two tin

figs. 1 AND ARRANGEMENT OF PLUG AND SNAP SWITCHES IN ELECTRIC HEATER.

of Paris on one side. It is not neces-

sary to entirely cover the wires with it.

Cut out two disks of tin or other thin

sheet metal six inches in diameter, and
punch six 5/16 inch holes at equal dis-

tances and within ^4 mcn of the outside

edge. Also punch holes through which
to lead out the wires, as well as others

for the attachment of the plug and snap
switches. Then cut out two disks of as-

bestos the same as the metal disks. The
diagram of these disks is shown in Figs.

1 and 2. Cut off six lengths of 5/16
inch rod iron 20 inches long and thread

these lengths at both ends for about one
inch. Then assemble the parts as shown
in Fig. 3. The attachment plug is

shown at the right while the two snap-

switches are at the left. The terminals

of the three upper coils should now be

brought out and fastened under the up-
per contact of the plug; and the three

disks the same diameter as the other

disks are fitted over the ends and held

in place by small machine screws. These
are not absolutely necessary, but they

cover up the nuts which hold the parts

together, making the apparatus have a

more finished appearance. Cut a piece

FIG. 3. HOME-MADE ELECTRIC HEATER.

of asbestos just long enough to lit in

between the two heads, and wide enough
to just cover the three lower coils. This
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is necessary in order to protect the floor

from excessive heat, since the heater

rests in a horizontal position. As shown
in Fig. 4, a protective covering made
of a piece of perforated sheet metal

total capacity. Attachment is made to

the ordinary lamp socket by means of

a piece of lamp cord and a plug.

In case that it is desired to wind the

heater for 220 volts, each coil should be

FIG. 4. ENJOYING THE COMFORTS OF THE ELECTRIC HEATER.

20^ inches long and 19*4 inches wide
is now fitted over the coils, and held

in place by the bolts which also at-

tach the legs to the heater. The legs are

made of x
/% inch strap iron bent into the

form shown in Fig. 4. Since the bolts,

which attach the legs to the cover, also

pass through the bottom sheet of asbes-

tos, there is no chance of the coils slip-

ping out. In case the perforated sheet

metal cannot be obtained at a hardware,

store there are always discarded sheets

to be found at a flour mill, where perfor-

ated zinc screens are used for milling

purposes.

This heater is constructed for a volt-

age of from no to 120, which is the

ordinary voltage of most incandescent

lighting circuits. When turned on full

the heater consumes about 600 watts, or

that of 12 incandescent lamps. With
the two snap-switches turned off, it

takes about 200 watts, or one-third the

wound with Xo. 29 ''Climax" resistance

wire having the same length as before.

GENERAL PLAN FOR A HOME-MADE
RHEOSTAT.

This rheostat can be made by anyone
having a few carpenter's tools. The
frame and fittings may be varied to suit

the current regulated, and worked out in

accordance with the plans. A hard-

wood panel of the required size lined

with ^-inch asbestos on the back should
be provided to support the resistance

coils (E). The panel should be mount-
ed 12 inches from /the wall on metal
brackets. All screw heads should be
countersunk. The following material is

needed: Porcelain knobs (K)
;
porcelain

bushings or loom (P) ; strip of ^-inch
asbestos (N)

; %-inch asbestos board
(T) ; two copper plates (D), >^-inch

thick; strong steel spring (S) ; common
door hinge (H) ; copper straps (C)

;
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Side View. Front View. Back View.

GENERAL PLAN FOR HOME-MADE RHEOSTAT.

porcelain cleats (V). Enough hardwood
should be provided to construct the re-

volving part under hinge (H), the arc

of the circle for contacts (D), and the

arm and handle.

As seen in the back view, the distance

between the upper and lower knobs
(K K) may be increased or diminished

to provide room for the necessary wire

resistance. When the arm is on the con-

tact (D) the circuit is open. The arm
should have a hardwood peg as a stop at

starting and running positions and also

an additional peg to hold the arm in the

running position. This part of the de-

vice may be arranged to suit the ideas of

the builder.

Eight steps are provided in cutting out

E
the resistance. Use Ohm's law, C = —

R
to determine C at each step, E and R
being known. For convenience in figur-

ing wire resistance, it may be noted that

the resistance of copper wire is 10^2
ohms per circular mil foot ; iron wire, 6

times as much ; nickel, 8 times, and Ger-

man silver, 13 times as much.

SMALLEST ELECTRIC LAUNCH.
Probably the smallest electric launch

ever constructed is the one shown in the

picture. It is the handiwork of a boy 18

years of age, John Elliott Jenkins, of

Chicago. Young Jenkins is studious al-

but the electric launch is the most skil-

fully executed of them all.

The launch is 7^ inches long, with a
1 ^g-inch beam and a depth of I% inches.

The picture shows its size as compared

SMALLEST ELECTRIC LAUNCH.

most to the extent of being retiring, and
is never so happy as when let alone and
allowed to satisfy his craving for elec-

trical experimental work. He has con-

structed a great many ingenious devices,

with an ordinary spool of thread. It

is made principally of shellaced paper,

with a few little bits of wood here and
there for stiffening. The propellor shaft

is part of a hat pin, with tiny blades care-
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fully mounted, and this shaft is driven

by a most curious little motor only three-

quarters of an inch high and with wires

almost as fine as hairs. The armature

of this motor is about half as big as a

good sized hazlenut. But for all this,

the boat will run, although it is so small

that it cannot carry its own battery, un-

less a very small special one be built for

the purpose.

SWITCHBOARD STORIES,
WHY HARVEY MOVED.

BY C. TUELLS.

Harvey. Jackson was truly in love with

his work. He had just completed his

college course of four years at one of tfur

eastern universities, and was now start-

ing in to get his practical experience in

the largest electrical manufacturing con-

cern in the world, where he was receiv-

THE WIRE TAPPING WAS A GREAT SUCCESS.

ing the munificent sum of 18 cents an

hour. Eighteen cents an hour did not

seem much to Harvey after his brilliant

years at college*, especially as it was

coupled with 10 hours a day of steady

and sometimes very hard work. But ex-

perience was what Harvey was after and

he was getting it every hour—with the

18 cents an hour thrown in.

The city of Lynn wasn't a large city,

consequently Harvey experienced little

trouble securing a room in the center of

the business section, still keeping finan-

cially within his limited means. His first

months of experience were spent in the

arc lamp department of the manufac-
turing concern where
for a while he was
kept busy breaking up
old lamps, after which
he went to the testing

bench and later up to

the experiment-
al room. The experi-

mental room was a

veritable wonderland
to Harvey and it was
not long before his

inventive genius be-

gan to crop out. His
time at the shop was
mostly taken up with

routine work, but he

used to spend his

evenings developing

his new ideas in his

little down - tow n

room, which was lo-

cated directly over the

largest dry - goods
store in town.

One day at the

shop, while Harvey
was trying out an ex-

perimental lamp, he

conceived the idea of making a style of

lamp that would use less current and
give much more light ; so that evening in

his little room he started in to investigate

his idea. With the aid of some old lamp
parts and the shop scrap-barrel and a

few evenings of persevering work he

had his model lamp completed and all

ready to test, but, blinded by his enthusi-
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aMii, he had overlooked the fact that an

arc lamp could hardly be a success on a

low voltage and much over-worked in-

candescent circuit, so, though his lamp
was now ready, it was useless unless he
could get a higher voltage circuit on
which to try it out.

Dejectedly he sat looking out of the

window, thinking how his success was
being nipped in the bud, when his eye

caught the series arc light wire directly

under and within reach of his window.
There is an old adage that reads, 'Tools

rush in where angels fear to tread"

—Harvey tapped the wire. The tap-

ping was a great success, mechanically

if not morally, and the brilliant rays

from his highly successful lamp com-
pletely drowned his guilty conscience. It

was necessary for him to keep his blinds

closed so that the intense light would not

attract attention from passers-by in the

street below, but that was easily done,

and for many nights he experimented
with and perfected his new idea.

One pleasant Saturday evening soon

after his invention was developed he was
trying to still further increase the effi-

ciency of his lamp, when suddenly (to

this day Harvey can't explain how) he
accidentally opened the circuit or else

grounded it.

Harvey's room was immediately
plunged in darkness ; so also was the

whole street traversed by that particular

line. Some one immediately sent a rush
call to the electric light company and
soon the emergency wagon was thunder-
ing down the street towards the dry
goods store—and Harvey. The young
inventor began to figure how things were
coming out and hastily threw open the

window and started to disconnect his

tapping wires, but he was just in time to

be too late, for, as he was removing his

second wire a vigilant lineman spied him
as he pulled it into the window.

It didn't take Sherlock Holmes' power
of deduction to trace the trouble to Har-
vey's room by way of the window, and
soon a store manager, a lineman and a

policeman were having an extremely per-

sonal interview with a much embarrassed
young man, which resulted in his paying
a twenty-five dollar fine in the local court

next day, and indirectly in the appear-
ance of a sign in the fatal window which
read—"To let."

LYNN MARSH, THE BOY TELEGRAPHER.
At ii years of age Lynn Marsh is one

of the best telegraph operators along the

line of the Baltimore & Ohio South-
western Railroad. He has been hand-
ling the key ever since he was nine years

old. He isn't in charge of an office, but
his father, W. W. Marsh, is the agent
and operator at Winton Place, and Lynn
often "sits in" for his father, handling
the key like a veteran.

"I started to learn telegraphy when I

was nine years old and I expect to be the

best telegraph operator in the country

LYNN MARSH AT THE KEY.

when I grow up," declares the youthful

knight of the key.

The boy operator is known by nearly

all the telegraph operators along the

line of the railroad and they all like

to take "stuff" from the key of the

young expert. Lynn has worked a

newspaper wire for an eight-hour turn,

but he prefers the click of the railroad

message to that of the newspaper story.

The war department has confirmed the

report that ex-President Roosevelt is

carrying to Africa with him two rifles

whose sights are equipped with small

electric lights to enable accurate shooting

at night. These sights are the invention

of a Chicago man, and are at present

undergoing an exhaustive trial by the

war department.



QUESTIONS AND ANSWERS.
Readers of Popular Electricity are invited to make free use of this department.

Knowledge on any subject is gained by asking questions, and nearly every one has some
question he would like to ask concerning electricity. These questions and answers will be
of interest and benefit to many besides the one directly concerned. No consideration

will be given to communications that do not contain the full name and address of the writer.

Electrolysis of Water.

Questions.— (A) Is there any definite way
to figure the amount of hydrogen gas liber-

ated from water by a known current of elec-

tricity? (B) What voltage is the best for

the decomposition of water? (C) How are
the oxygen and hydrogen gases carried off

and compressed? (D) Will you show how
such apparatus may be constructed? C. C. V.,

Pittsburg, Pa.

Answers.— (A) One ampere-hour will

set free 12.8 cubic inches of oxygen and
16.3 cubic inches of hydrogen.

(B) Water slightly acidulated with
sulphuric acid decomposes with the ap-

plication of three volts. The real de-

composition of pure water has been
found to begin at 1.08 volts.

(C) The generated gas may be car-

ried by pipes into a bell receiver having
the lower end immersed in water sim-

ilar to the storage tanks used by illu-

minating gas companies. The bell may
be weighted to secure the desired pres-

sure. Pipes leading to the bells should

be equipped with stop valves.

(D) Many different apparatuses par-

ticularly of German make have been pat-

ented but we do not know of any large

plant in commercial operation in this

country. We are informed that two or

three plants are in operation in Europe.
Apparatus for laboratory purposes is

shown in Fig. 1, and consists of a glass

U tube and a rubber connection to the

reservoir (R). By raising and lowering
(R) various pressures of (H) and (O)
may be obtained. The electrodes (PP)
are of sheet platinum. The leading-in

wires are of the same metal. The
liquid used should be by volume, six

parts of water and one part sulphuric

acid. This will produce oxygen rich in

ozone. The above apparatus or similar

outfits are sold by firms supplying

schools and colleges with laboratory ma-
terial. Figs. 2, 3 and 4 give a general

design of a commercial outfit said to

have been successfully operated in Ger-

many. The whole resembles a filter

press. In the designs, (E) is a lead

plate acting as a double electrode, (D)
is sheet asbestos forming the electrode

FIG. LABORATORY WATER ELECTRO-
LTZER.

spaces, and at the point where the lead

plates would come in contact pieces of

rubber are laid on the asbestos. Supply
pipes should be of iron or lead with
couplings and cocks of bronze. The
whole apparatus must be well insulated

from the ground and from metal con-

nections to gas pipes. Tests to deter-

mine this should be made. The pipes

(H) and (O) run to their respective

electrode chambers, (H, H, H) and (O,
O, O). Each plate, Fig. 4, has at the

top and bottom in its thick edges, two
holes, (H, O) and (W, W a ). The water
pipes connect with the funnel supply.

Plates, rubber sheeting and asbestos are

held together by a hand wheel device

shown in dotted lines. Every alternate

plate respectively is connected to the +
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FIG. 2. WATER ELECTROLYZER—SIDE
VIEW.

and — side of the supply circuit by con-

nections which should be provided but

not here shown. Pressure in both lead-

ing-off pipes should be kept the same
and manometers (M) placed as shown.

FIG. 4. SINGLE ELECTRODE OF WATER
ELECTROLYZER.

The gas when used for medical purposes
may be purified by passing it through a

red hot porcelain tube. The purity of
the gas may be also tested by leading a

little of it through a rubber tube into a

test tube filled with water and inverted

in a dish of water. As soon as gas has
displaced the water a match may be
lighted under the mouth of the tube.

Hydrogen burns quietly. Oxygen should
not ignite. If the apparatus takes too

little current, test the voltage between
the plates. If a chamber shows no pres-

sure a short circuit may have occurred.

If the voltage is high the chambers may
be empty, possibly by stopping up the

channels.

FIG. 3. WATER ELECTROLYZER — TOP
VIEW.

Ammeter Shunt.

Question.—How are ammeter shunts cal-

culated?—F. R, Milwaukee, Wis.

Answer.—The diagram shows the

connections for a shunt ammeter. (K)

L /we
/ / >> ) > u ) tt

AMMETER SHUNT.

is a conductor in series with one side

of the line and having a low tempera-
ture coefficient. Hence the drop in volt-

age across (K) is proportional to the

current passing. (A) is a low reading

sensitive voltmeter which measures this

drop. If the resistance of (K) is .002

ohms and the instrument reads .5 volts,

E .5

by Ohm's law C= — , or = 250
R .002

amperes. Shunts and ammeters are built

to measure certain maximum currents

and are so named.

Telephone Receiver Wire.

Question.—How much and what size wire
should be used to wind a telephone receiver
pole?—E. A. R., Rockford, 111.

Answer.—The resistance of a single

pole receiver is about 75 ohms. Use 180

feet of No. 36 B. and S. gauge, or 114
feet of No. 38 single cotton covered wire.

In double pole receivers the resistance of

each coil is about 50 ohms for each coil.

Use 120 feet of No. 36 wire or 75 feet

of No. 38 wire.



POPULAR ELECTRICITY

Transformer and Motor Connections.

Questions.— (A) Please give diagram for

connecting a three-phase alternating current

motor to service, the primary being 2,200 volts

and the secondary 110 volts. (B) How many
transformers should I use?—W. C, Sulphur
Springs, Ark.

FIG. 1.

Answers.— (A) In making the follow-

ing calculations it has been assumed
that the ratio of transformers in all

three diagrams is 20 to 1. The con-

nections shown in Fig:. 1 are more

ZZ00U.
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commonly used than any of the oth-

ers. The primaries as shown are delta

connected. The pressure in the pri-

mary of each transformer is the same
as the pressure on the mains, and the

secondary pressure is one-twentieth of

this. By this method it is plainly evident

that if one transformer blows its fuse or

breaks down, the other two will be able
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FIG. 2.

FIG. 3.

to carry the load with safety if it is re-

duced somewhat.
In Fig. 2 the primaries and secondaries

are Y connected as shown. In this meth-

od the voltage in the primary of the

transformer is the voltage of the mains
divided by the square root of 3 or 1.73.

The pressure across the secondary main
equals the pressure of the secondary of

one transformer multiplied by 1.73. The
advantage of this way of connecting is

that the voltage across the primary coils

is less than the line voltage, which is a

very important consideration in the mat-
ter of insulation when transformers are

connected to very high voltage mains.

The same advantage is gained also when
the connections are made as shown in

Fig. 3-

(B) The number of transformers

shown in each diagram answers your
question.
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To Make a Commutator; Switchboard Con-

nections; Lightning Arrester.

Questions.— (A) How would you make
commutator segments for a small dynamo?
(B) Will you give diagram showing how to

wire a generator switchboard? (C) where
and how are lightning arresters connected
to outgoing lines? W. S., Concord, N. H.

Anszvers.— (A) Referring to Fig. I,

two cylinders (H) of hard wood may

FIG. 1. CONDENSER.

be bored and turned as shown. The
ring (T) of which commutator is made
may be placed on the cylinder, made in

halves so this can be done. The whole
is driven on a lathe mandrel (S) and the

FIG. 2. D. C. SWITCHBOARD—FRONT.

nut shown, tightened. After turning and
making the segments by sawing, the cuts

(F) should be filled by strip mica or
hard wood strips.

(B) Figs. 2 and 3 show front and

back view of a switchboard in which
(E, E) are fuses on leads from the gen
crator, (G D) is a voltmeter ground de-

tector equipped with single-pole double-

thrown knife switches, (G) is ground for

same. Voltmeter connections are shown
with fuses (which should not be over
six amperes) protecting the voltmeter

FIG. D. C. SWITCHBOARD—BACK.

and two pilot lights (L, L). The am-
meter is connected to a Weston shunt

(W S). The shunt field rheostat (F) is

shown as connected from the positive

bus (B), and through this the field cur-

rent is controlled. The other end of the

field wire after passing around the cores

is connected to the negative brush at the

machine.

(C) Fig. 4 shows connections (D, D)
for lightning arresters. These points

should be chosen near the place where
the wires enter the station. The choke
coils (C, C), owing to the supposed high
frequency of the lightning discharge and
the self-inductance of the coils, choke
back the discharge, the same passing

preferably down through the arresters

to ground. The arresters should be lo-

cated away from the board. Not less

than No. 6, B. and S. gauge copper wire
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FIG. 4. LIGHTNING ARRESTER CONNEC-
TIONS.

should be used, runs being free from
kinks, coils, and sharp turns. The ground
wire from the arresters should not be
run in pipe. The ground plate should be

fairly heavy sheet copper plate having at

least four square feet of surface, buried

in damp soil or soil kept so artificially.

The ground wire should be riveted and
soldered to the ground plate.

Magneto Generator.

Questions.— (A) Could I make a battery

motor out of a telephone generator? (B) If

I made a dynamo out of a telephone generator
by putting a commutator on it, would I have
to rewind the armature?—C. E. P., Smith-
shire, 111.

Answers.— (A) Magneto generators

ordinarily give from 60 to 75 volts. To
run one at the high speed usual as a

motor would require too many cells. A
commutator would be necessary and the

armature would have to be rewound for

low voltage, six or eight volts. The per-

manent magnets also vary in flux pro-

duced. In a given generator, therefore,

turning at a certain speed, the voltage

will depend upon the number of turns

of wire in the armature. Find by ex-

periment how many turns of wire on the

armature will give six or eight volts on
an open circuit, then use the largest wire

which this number of turns will allow.

(B) Not if you want 60 or 75 volts

and a small current.

A 125-Cycle Motor on 60 Cycles; Winding
Armature.

Questions— (A) In the December, 1908,
issue of Popular Electricity I read how to
change a motor running on 125 cycles so it

would run on 60 cycles. I used 150 feet of No.
23 wire on each pole piece. The fan operates,
but at slow speed, and also vibrates with a
humming noise. (B) How would you wind
a drum armature having 36 slots?—W. W.,
Chicago, 111.

Answers.— (A) The latter part of the
answer to J. E. D. in issue referred to

answers part of your question. The
humming is due to parts of the motor
being "in tune" with the frequency or

alternations.

(B) Wind as follows:

Coil Starts in Ends in

No. Slot No. Slot No.
1 1 18

2 19 36

3 7 24

4 25 6

5 31 12

6 13 30

7 3 20
8 21 2

9 27 8
10 9 26
n 33 14
12 15 32
13 23 4
14 5 22

15 11 28
16 29 10
i/ 35 16
18 17 34

Arc Lamp Resistance.

Questions.—(A) What size of German sil-

ver wire and how much of it will be needed
for resistance in an arc lamp using %-inch bv
12-inch carbons? (B) For a naming arc?—f.
W. P., Chicago, 111.

Answers.— (A) A constant potential

direct current enclosed arc lamp requires
about 80 volts at the arc and four am-
peres on a %-inch carbon. A resistance

of eight ohms, or one and one-third
pounds of No. 14 German silver will

give the necessary resistance for 12-inch
carbons.

(B) A constant potential direct cur-
rent flaming arc lamp is adjusted for 45
volts at the arc and a consumption of 10
to 12 amperes. A proportional decrease
in resistance as noted in (A) is re-

quired.
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Burglar Alarm Circuit.

Questions.— (A) Kindly explain how I

may arrange a burglar alarm so as to have one
large outside bell, one small inside bell and
a switchboard for the equipment. (B) What
are considered an electrician's helper's tools?

H. G. B., Jersey City, N. J.

Answers.— (A) The diagram shows
connections for a closed circuit alarm,

windows (W), relay (C), and gravity

battery (G). Armature (A) is normal-

Magnet Coil Winding.

Question.—Please tell me how to make a
magnet coil that I may connect across 110
volts, the coil to be only one inch long. C. M.,
Richmond, Ind.

Answer.—Wind a bundle of iron wires
with twoj layers of oiled paper. Upon
this wind 1,000 feet of No. 30 silk-cov-

ered wire. The current through the coil

when across a no-volt circuit will be
about one ampere.

cFo

BURGLAR ALARM CIRCUIT.

ly held in contact with point (N). If

circuit (W G C) is broken, relay (C) re-

leases (A) and the spring causes contact

to be made at (M) which is insulated

from (N). If switch (S) is closed bells

(B) ring until circuit (W G C) is closed

or (S) opened. (S) and (C) could be
placed on a neat wooden board and the

position of (A) would indicate the con-
dition of window circuits.

(B) We do not know that any certain

tools are so designated, but other things
being equal the electrician's helper would
be most efficient if he has the following

:

One rule, 2 foot; one clawhammer, No.
13; one blow lamp; one B. and S. pocket
wrench,' No. 4 ; one screw-driver bit ; one
set (2) Champion screw-drivers; one
large screw-driver, 12 inch; one ratchet
brace, No. 33; bits, #, 3/8} y2) 5/8 , 3/4 , 7/8 ,

1 inch; one Clarke expansive bit, %, to
3-inch; one gimlet bit; one wood
countersink ; one extension drill

; y8 inch,

length 24 inches ; one long or extension
gimlet; one cold chisel, 24 inch; one
wood chisel; one brick drill; one pair

line pliers, 8 inch; one splicing clamp;
one soldering copper, No. 3 ; one plumb
bob; one hack saw, 10 inch; one saw,

20 inch.

A Closed Circuit Cell.

Question.—How can I make a wet, closed
circuit cell other than a bichromate cell ? J. A.,

Council Bluffs, la.

Answer.—The Gordon cell is made
as follows: Provide a glass on porce-

lain jar six inches in diameter and eight

inches high, with a tin or fiber tight

fitting cover. In this jar suspend by an

iron rod, insulated through the cover, a

tin cylinder pierced full of small holes.

Fasten to the outside of this cylinder

down near the bottom three porcelain

supports to hold and insulate a ring of

zinc. To this zinc fasten a rubber cov-

ered wire and bring this wire up
through cover. Brass connectors may
be fastened to the upper ends of the iron

rod and rubber covered wire. These
are the battery terminals. Fill the jar

with six pints of water and slowly add
iy2 pounds of caustic soda. Now im-
merse the cylinder containing 2^ pounds
of oxide and around which is the zinc

ring. Pour a little parrafine oil on the

surface and securely fasten the cover in

place. This cell gives a steady current
of two amperes at seven-tenths volts or
five amperes at five-tenths volts. Copper
oxide, zinc, and caustic soda are re-

quired to renew the cell.
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Telegraph Key and Relay.

Questions.— (A) How can I make a tele-

graph key? (B) How can I make a relay of

high resistance?—J. L. B.. Elizabeth Port,

N.J.

Answers.— (A) Fig. i shows the

working parts of a telegraph key. The
circuit through the key may be traced

FIG. 1. WORKING PARTS OF A TELE-
GRAPH KEY.

from leg (A) to anvil (C) which is in-

sulated by a hard rubber bushing and

plate from base (F). With the key

pressed down the current passes to trun-

nion (D), to base (F), and to leg (A').

(E) is a circuit closer by which the

frame (F) through a metal strip (B)
closes circuit through the anvil (C) and

leg (A) when key is not in use. Con-

nections are made to legs (A) and (A').

FIG. 2. TELEGRAPH RELAY.

The contact points are platinum, and

(G) and (H) are of hard rubber. The
rest of the instrument is of brass.

In Fig. 2 of a telegraph relay

(A A') are the coils surrounding two
soft iron cores, connected by a yoke

(N) at one end, and adjusted by set

screw (B), (A A') being adjustable

through frame (C). The soft iron

armature (F) operates on a trunnion

held in place by a brass base (G).
(DD') and (EE') are adjustment
screws with lock nuts. (DD') being

tipped with hard rubber. A sliding rod

through (J) held in place by a set

screw (K) controls the tension of the

spring (H) when (O) is adjusted. Parts

except as noted are of brass, the whole
being mounted on a wooden base. Con-
necting wires are run in grooves in this

base. Binding posts (MM') are con-

nected to the line. (LL') are connected

to a local battery and sounder, the cir-

cuit of which is closed by the armature.

The coils (A A') are usually enclosed in

hard rubber cylinders. Regarding the

building of the coils, divide between two
spools 2,900 feet of Xo. 30 B. and S.

gauge wire. Place in each coil a soft

iron core connected at one end by a

yoke. Join the coils together so that if

stretched in a straight line along the yoke
forming a bar magnet, the wire will be

wound in the same direction throughout.
Together these coils will have a resist-

ance of 300 ohms approximately.

Arc Lamp Rheostat.

Questions.— (A) I have a rheostat on an
arc lamp taking about 45 amperes. The wire
in the rheostat is German silver, No. 10 B and
S gauge. The coils are exposed and after

some twenty minutes' run the coils get red
hot, causing a breakdown about once a month.
Could I inclose this rheostat in an oil proof
air tight box filled with crude petroleum to

prevent heating and breakdown?
(B) Would the oil serve to cut my resist-

ance down?
(C) Would there be any danger of fire?

(D) Will you give a diagram of a trans-

former stepping 110 volts down to 55 volts

and capable of delivering 40 to 60 amperes?

—

W. A. McD, St. Louis, Mo.
Answers.— (A) No. 10 German silver

wire (18 per cent nickel) has a carrying
capacity of 8^2 amperes. Increase the

size of the wire and in the same propor-
tion increase the length. This will keep
the resistance the same as now, but in-

crease the carrying capacity. It is not
advisable to cool the rheostat with pe-

troleum.

(B) No.
(C) The Fire Underwriters' labora-

tories do not approve the oil cooled
rheostat because they believe it increases

the fire hazard.

(D) The specifications for the design

of a transformer such as you suggest
hardly come vithin the scope of this de-

partment.
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Effect of Lines of Force.

Question.—I have a galvanometer made of

a coil of wire, inside of which is a pocket
compass. When I connect this galvano-
meter across the primary of an induction coil

having a make-and-break contact the needle
will gradually commence to revolve. What is

the cause? M. B. G., New York City.

Answer.—When a current is passed
through a coil of wire, magnetic lines

of force are built up inside the coil. Any
magnetic metal inside this coil will try to

place itself in the path of these lines

longitudinally. In the case you describe

the magnetic lines are made and then

die out because the interrupter on the

coil makes and breaks the circuit. When
the circuit is made the needle seeks to

place itself along the path of the lines,

which lines immediately disappear, leav-

ing the needle to swing on around until

the next pull is impressed upon it. The
speed is regulated by the) speed of the

make and break.

Winding Small Drum Armature.

Questions.— (A) Armature, 2Vk inches in

diameter and 2% inches long. How much
and what size wire should I use to get 50

volts, armature to be drum wound? (B) Does
a six-segment commutator require 12 slots in

the armature?—A. Curtis, Cleveland, Ohio.

Answers.— (A) With field coils in

shunt, provide 12 slots and 12 segments,

the slots being j4 inch wide by yi inch

deep. Use 14 ounces of No. 22 wire on
armature and 2^4 pounds of No. 24 wire

on the field coils.

(B) There may be six, 12, 18, or so

on, slots (some multiple of six) in the

armature.

NEW ELECTRICAL INVENTIONS.

ELECTRIC LIGHT FIXTURE.

A device for raising and lowering elec-

tric incandescent lamps has been patent-

ed by William Amstalden of Amador
City, Cal. As shown in the cut it con-

tains a drum which winds up and un-

winds the cord. The drum is provided
with a spring and ratchet arrangement.

similar to that of a curtain roller, which
permits of the lamp being adjusted at

any desired height.

ELECTRIC LIGEJT FUTURE.

RENEWING DRY CELLS.

It is well known that dry batteries

commence to deteriorate from the time
they are made and that therefore it is

always a matter of uncertainty in pur-

chasing a cell whether it will continue to

be efficient for several months or only
for a few days. At the present time, as

soon as the voltage of such a cell falls

below a certain amount, the cell must be
discarded and a new one bought. The
purpose of an invention made by H. B.

Ramey of Alexandria, Va., is to enable

such a cell to be revivified with very lit-

tle trouble and slight expense so that its

period of usefulness will be extended for

a length of time at least equal to that for

which it could be used if put in service

immediately after its manufacture.

The invention consists, broadly speak-

ing in applying to the exterior of the cell

a casing carrying a dry electrolyte

which, upon the application of moisture,

sets up a chemical action with the ex-

terior zinc surface of the cell and, the
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latter being perforated, causes electrical

action to be again produced.

The casing or cup consists of an ex-

ternal waterproof casing and an internal

absorbent lining. A sheet of the ab-

sorbent paper of the proper size, to form
a cylinder of the desired diameter, is im-

pregnated with a solution containing ten

parts of muriate of ammonia, four parts

of bichromate of potash and ten parts of

RENEWING DRY CELLS.

chloride of sodium. This sheet is then

dried, preferably by passing it between

rollers which serve to incorporate the

chemicals firmly and to extrude the ex-

cess of water, and is wrapped around a

wooden cylinder of appropriate diameter.

It is then coated externally with a water-

proofing paste. Around this is then

wrapped a coating of Manila paper, the

end of the cup being formed by placing a

disk of similar paper at the end of the

cylinder in the inside and folding the

sheet of Manila paper over it.

The usual external casing of paper is

next removed from the cell and the zinc

surface cleaned. After wiping off the

surface the zinc is perforated in a num-
ber of places with a small sharp instru-

ment and the coal tar in the top of the

cell is removed by tapping around the

edge with a hammer. The cell is then

placed within the prepared cup and the

top is filled with clean water, preferably

rain water. Chemical action will then
immediately be produced between the

outer surface of the zinc and the electro-

lyte contained in the porus lining of the

cup and the terminals of the cell will

show practically the same voltage as it

did when it was new. By replenish-

ing the water from time to time, say

once a month for example, the life of the

cell can be prolonged for a considerable

time.

ELECTRIC SAFETY RAZOR.
The latest application of electricity to

be suggested is an electric safety razor,

and Luigi Brunacci of New York, N.
Y., has secured a patent on the idea.

The device, as shown in the cut, consists

ELECTRIC SAFETY RAgOR,
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<of a handle, on the end of which is

mounted a very small electric motor
whose shaft projects through a barrel-

Jlike casing. On the shaft inside the

casing are mounted revolving arms
which carry two razor blades, the keen
edges of which just skim the interior

surface of the casing. Diagonal slots

are cut through the casing and as the

latter is passed over the face the hairs

protrude through the slots and are cut

off by the blades.

BOOK REVIEWS.
Harper's How to Understand Electrical
Work. By William H. Onken, Jr., and Jo-
seph B. Baker. New York: Harper &
Brothers, 1908. 359 pages, with 171 illustra-

tions. Price, $1.75.

Far off in the distant West the sun
beats down on the snowcapped moun-
tains. Rivulets of water flow down the

sides, joining others on their way, until

at last the swelling tide is met by a wall

of steel and concrete. Fighting against

this man-made barrier, the water at last

finds a small opening leading to a canal

which winds its way along the mountain-
side. Suddenly it comes to a precipitous

height and plunges down through steel

tubes to the power house far below.

Emerging from its narrow prison the

maddened water seeks to escape, and in

its outward rush it brushes aside the

blades of the massive water turbine at-

tached to an electric generator. A switch

is thrown and the next instant a million

lights spring into being in cities over
200 miles away. Along the route of the

transmission lines hamlets, villages,

towns and cities feel the pulse of this

resistless energy. Let that pulse stop

beating and all progress is stopped.

How to understand this new and won-
derful force—electricity—is a problem
which is now occupying the minds of
people in the ordinary walks of life. A
few decades ago it was only the most
venturesome engineers who were ser-

iously studying the subject; a few gen-
erations ago only some dozens of pio-

neers in science contemplated it seri-

ously. Of all the theoretical and experi-

mental work that has been done in these

years and which will be done in the fu-

ture, little will be understood by the lay-

man. But to. become conversant with

the practical things which are now being
done electrically is the desire of every
intelligent person who wishes to keep
abreast of the times in the age in which
he is living.

There is very little of the theoretical

in this book, but it answers so many of
the practical questions in electricity so

clearly and concisely that to the non-
technical public it will be found both in-

teresting and instructive. For instance,

it tells you how electricity is made. It

is easy to push a button and get a light,

but the reason and the source of this

power is to most people a mystery. Then
in the same simple way the application

of this power to lighting, heating, trans-

portation, farming, mining, etc., is ex-
plained.

Illumination.—Another field of busi-

ness endeavor has been invaded by a
trade paper, and, with the appearance
of the initial number of Illumination,

which is just now being circulated, a new
publication that will cater to the interests

of those engaged in the field of lighting

and fixtures is launched. The initial

number presents a very striking appear-
ance, and the sub-title gives an addition-

al clew to the nature of the publication

—

"A Magazine of Light." In the first

number, Mr. E. G. Cowdery, manager of

the People's Gas Light and Coke Com-
pany, writes his ideas of "Gas as an II-

luminant." Emily Calvin Blake, a well-

known magazine writer, begins a series

of articles dealing with the early history

of the various means of lighting. Wal-
don Fawcett tells for the first time the

story of the use and development of the

new illuminant, "Lusol," which is being
extensively experimented with by the

French government. Lem F. Parton,

who has just returned from an extended
tour throughout all of South America,
takes up this interesting portion of the

western hemisphere and shows where
there are great possibilities for the loca-

tion of power and lighting plants. In the

make-up the magazine presents a very

unique and high-class appearance. It

is well edited and well printed, and if

appearance counts it should prove to be

a winner. H. B. Shontz is manager and
Wesley A. Stanger is editor. The home
office of the magazine is in the Monon
Building, Chicago.
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Willie Vet—"What's an army endurance test,
ma?"
Mother Vet—"Living with j-our pa the first

few days after he gets his, pension money."
* * *

I shot an arrow in the air, it went in the
distance. I know not where, till a neighbor said
that it killed his calf, and I had to pay him six
and a half ($6.50). I bought some poison to
slay some rats, and a neighbor swore it killed
his cats; and rather than argue across the
fence, I paid him four dollars and fifty cents
($4.50). One night I set sailing a toy balloon,
and hoped it would soar till it reached the
moon; but the candle fell out on a farmer's
straw, and he said I must settle or go to law.
And that is the way with the random shot; it

never hits the proper spot; and the joke you
spring that you think so smart, may leave a
wound in some fellow's heart.

* * *

Never having taken a sea trip, Mr. Cobb one
day conceived the idea of making a voyage to
New York. Accordingly he sailed from Boston
in a small schooner.
The first day out a storm was encountered

and Mr. Cobb became violently sick, but after
several hours he mustered up courage and
strength to look out upon the troubled waters.
As he looked from the side of the little ship

up the trough of the sea, it seemed very smooth
to him. The captain's cutting of the waves was
"senseless," he told himself.
But as this mad steering continued, the un-

happy passenger finallj' crawled out, on hands
and knees, to where the captain stood at the
wheel, and raising his voice above the din of
waves and wind, shouted:
"Man, man, keep in the ruts, keep in trip

ruts!"
* * *

A young theologian named Fiddle
Refused to accept his degree.

"For," said he, " 'tis enough to he Fiddle
Without being Fiddle D.D."

"Oh, I couldn't love him!*'
"Why not?"
"He wears a wig!"
"The very idea!"
Then the dear creature removed two rats.

some puffs, a coronet braid, a pompadour and
a switch, and sat down to peruse a novel.

Mother (indignantly)—"You naughty hoy!
Stop pulling that poor cat's tail."

Little Innocent—"I'm not pulling it. I'm only
holding on. The cat is doing thp pulling her-
self."

* • •

"Well, good-bye, dear!" said Mr. Trueboy to
his beloved spouse. "I must go and dictate
those letters—twenty-six of them—so you
mustn't expect me home very early."

"All right," was the response. "But I wish
you wouldn't work so hard."
Half an hour later Mr. Trueboy entered his

club and sat down. with, three others, at a
card table.

"Just a moment, you fellows, before the first

hand is dealt. I've got to keep my word with
my wife. One of you just take down what I

dictate: 'Abcdefghijklmnopqr
s t u v w x y z.' There! Those letters are off
my mind!"

* * *

A recent church notice in Manchester, Eng-
land, read: "A potato pie supper will be held
on Saturday evening. Subject for Sunday even-
ing. 'A Night of Agony.' "

* * *

"I had to sell my auto, but I haven't missed it

yet."
"How's that?"
"You can get most of the sensation by clean-

ing rugs."
* * *

Old Mr. Flaherty was a general favorite in
the little town where he lived.The doctor was
away during the early part of the summer and
did not hear of the old man's death. Soon
after his return he met Miss Flaherty and in-
quired about the famih^. ending with:
"And how is your father standing the heat?"

Johnny's mother gave him two five-cent
pieces—one for candy, the other for the Sun-
day-school collection.
Light-hearted, he was tossing the coins in the

air on his way to the church, when suddenlv
one eluded his grasp and disappeared through a
cellar grating. Down on his knees he peered
into the dark pit. only to realize his loss. Then
looking thoughtfully, first into his hand, next
at the cellar steps, he remarked: "Well, there
sroes the Lord's nickel!"

* * *

"Why are you so sad?" an acquaintance
asked a young man whose aunt had just died.
"You never appeared to care much for the poor
lady." "I didn't," said the youth dolefully:
"but I was the means of keeping her in a lu-
natic asylum during the last five vears of her
life. She has left me all her money, and now
T've got to prove that she was of sound mind!"

* • •

Breathes there a man with soul so dead who.
when outdoors he pokes his head on days like
these, says not. "I wish I had the time to take
a fish?"—Washington Herald.
Oh, yes; I know a chap who is so blooming

lazy that, gee whiz, he has no fond desire to
roam, but drinks the "bait" and stavs at home.
—Houston Post.

Alpine Hotel Manager (to the man who has
the telescope for hire)—"The Kaiser is coming
here to-morrow. Be careful to say nothing to
him about the majesty of the mountains."

* * *

A sign hung in a conspicuous place in a store
in Lawrence reads:
"Man is made of dust. Dust settles. Are you

a man?"
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ELECTRICAL DEFINITIONS.

Accumulator.—Storage battery.
Alternating Current.—That form of electric

current the direction of flow of which reverses
a given number of times per second.
Ammeter.—An instrument for measuring elec-

tric current.
Ampere.—Unit of current. It is the quantity

of electricity which will flow through a resist-
ance of one ohm under a potential of one volt.
Ampere Hour.—Quantity of electricity passed

by a current of one ampere flowing for one
hour.
Anode.—The positive terminal in a broken

metallic circuit; the terminal connected to the
carbon plate of a battery.
Armature.—That part of a dynamo or motor

which carries the wires that are rotated in the
magnetic field.

Branch Conductor.—A parallel or shunt con-
ductor.

Brush.—The collector on a dynamo or motor
which slides over the commutator or collector
rings.
Bus Bars.—The heavy copper bars to which

dynamo leads are connected and to which the
out-going lines, measuring instruments, etc.,

are connected.
Buzzer.—An electric alarm similar to an elec-

tric bell, except that the vibrating member
makes a buzzing sound instead of ringing a bell.

Candle Power.—Amount of light given off by
a standard candle. The legal English and
standard American candle is a sperm candle
burning two grains a minute.

Capacity, Electric.—Relative ability of a con-
ductor or system to retain an electric charge.

Charge.—The quantity of electricity present
on the surface of a body or conductor.
Choking Coil.—Coil of high self-inductance.
Circuit.—Conducting path for electric current.
Circuit-breaker.—Apparatus for automatical-

ly opening a circuit.
Collector Rings.—The copper rings on an al-

ternating current dynamo or motor which are
connected to the armature wires and over
which the brushes slide.
Commutator.—A device for changing the di-

rection of electric currents.
Condenser.—Apparatus for storing up elec-

trostatic charges.
Cut-out.—Appliance for removing any appa-

ratus from a circuit.
Cycle.—Full period of alternation of an alter-

nating current circuit.
Diamagnetic.—Having a magnetic permeabil-

ity inferior to that of air.
Dielectric.—A non-conductor.
Dimmer.—Resistance device for regulating the

intensity of illumination of electric incandescent
lamps. Used largely in theaters.

Direct Current.—Current flowing continuously
in one direction.
Dry Battery.—A form of open circuit battery

in which the solutions are made practically
solid by addition of glue jelly, gelatinous silica,

etc.
Electrode.—Terminal of an open electric cir-

cuit.
Electromotive Force.—Potential difference

causing current to flow.
Electrolysis.—Separation of aJ chemical com-

pound into its elements by the action of the
electric current.

Electromagnet.—A mass of iron which is

magnetized by passage of current through a
coil of wire wound around the mass but in-
sulated therefrom.

Electroscope.—instrument for detecting the
presence of an electric charge.
Farad.—Unit of electric capacity.
Feeder.—A copper lead from a central station

to some center of distribution.
Field of Force.—The space in the neighbor-

hood of an attracting or repelling mass or
•ystem.
pu8e .—A short piece of conducting material

of low melting point which is inserted in a
circuit and which will melt and open the cir-

cuit when the current reaches a certain value.

Galvanometer.—Instrument for measuring
current strength.
Generator.—A dynamo.
Inductance.—The property of an electric cir-

cuit by virtue of which lines of force are de-
veloped around it.

Insulator.—Any substance impervious to the
passage of electricity.
Kilowatt.—1,000 watts. (See watt.)
Kilowatt-hour.—One thousand watt hours.
Leyden Jar.—Form of static condenser which

will store up static electricity.
Lightning Arrester.—Device which will per-

mit the high-voltage lightning current to pass
to earth, but will not allow the low voltage cur-
rent of the line to escape.
Motor-dynamo.—Motor and dynamo on the

same shaft, for changing alternating current to
direct and vice versa or changing current of
high voltage and low current strength to cur-
rent of low voltage and high current strength
and vice versa.

Multiple.—Term expressing the connection of
several pieces of electric apparatus in parallel
with each other.

Multiple Circuits.—See parallel circuits.
Neutral Wire.—Central wire in a three-wire

distribution system.
Ohm.—The unit of resistance. It is arbi-

trarily taken as the resistance of a column of
mercury one square millimeter in cross section-
al area and 106 centimeters in height.
Parallel Circuits.—Two or more conductors

starting at a common point and ending at an-
other common point.
Polarization.—The depriving of a voltaic cell

of its proper electromotive force.
Potential.—Voltage.
Resistance.—The quality of an electrical con-

ductor by virtue of which it opposes the pas-
sage of an electric current. The unit of re-
sistance is the ohm.
Rheostat.—Resistance device for regulating

the strength of current.
Rotary Converter. — Machine for changing

high-potential current to low potential or vice
versa.
Secondary Battery.—A battery whose positive

and negative electrodes are deposited by cur-
rent from a separate source of electricity.

Self- inductance.—Tendency of current flowing
in a single wire wound in the form of a spiral
to react upon itself and produce a retarding
effect similar to inertia in matter.

Series.—Arranged in succession, as opposed to
parallel or multiple arrangement.
Series Motor.—Motor whose field windings are

in series with the armature.
Shunt.—A by-path in a circuit which is in

parallel with the main circuit.
Shunt Motor.—Motor whose field windings

are in parallel or shunt with the armature.
Solenoid.—An electrical conductor wound in

a spiral and forming a tube.
Spark-gap.—Space between the two electrodes

of an electric resonator.
Storage Battery.—See secondary battery.
Thermostat.—Instrument which, when heated,

closes an electric circuit.
Transformer.—A device for stepping-up or

stepping-down alternating current from low to
high or high to low voltage, respectively.

Volt.—Unit of electromotive force or potential.
It is the electromotive force which, if steadily
applied to a conductor whose resistance is one
ohm, will produce a current of one ampere.
Voltage.—Potential difference or electromotive

force.
Volt Meter.—Instrument for measuring volt-

age.
Watt.—Unit representing the rate of work of

electrical energy. It is the rate of work of one
ampere flowing under a potential of one volt.
Seven hundred and forty-six watts represent
one electrical horse power.
Watt-hour.—Electrical unit of work. Repre-

sents work done by one watt axpended for on*
hour.
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Advertisements should be in our office on or before the 2d preceding date of issue.

Help Wanted,

WE EXPECT to have positions for a number
of men as automobile car drivers, and interur-
ban railways; only sober and reliable men need
apply; experience unnecessary; send four-cent
stamp for applications. The Western Transpor-
tation Company, American Nat. Bank Bldg., St.
Paul, Minn.

WANTED—Railway mail clerks, clerks at
Washington, customs clerks. Yearly salary
$800 to $1,600. Short hours. Annual vacation.
No "layoffs." Salary absolutely certain twice
each month. Examinations everywhere, May
15th. Over 2,000 appointments to be made dur-
ing 1909. Everyone over 18 eligible. Country
residents eligible. Common education sufficient.
Candidates prepared free. Write immediately
for schedule. Franklin Institute, Dept. D 66,
Rochester, N. Y.

WANTED—Responsible men and strong boys
at Los Angeles. Fair pay while mastering trade
of plumbing, bricklaying or electricity in
months instead of years. No expense for in-
struction. Write quick. United Trade School
Contracting Co., Los Angeles.

Patents.

PATENTS. H. W. T. Jenner, patent attor-
ney and mechanical expert, 608 F Street, Wash-
ington, D. C. Established 1883. I make an in-
vestigation and report if patent can be had,
and the exact cost. Send for full information.
Trade-marks registered.

PATENTS—Advice and books free. Highest
references. Best results. I procure patents that
protect. Watson E. Coleman, Patent Lawyer,
612 F St., N. W., Washington, D. C.

PATENTS SECURED — Inventor's Pocket
Companion free. Send description for free opin-
ion as to patentability. W. N. Roach, Jr., Met-
zerott Bldg., Washington, D. C.

Agents Wanted.

WANTED—One hustler in every concern em-
ploying any number of men to represent Popu-
lar Electricity. Here is your chance to double
your income without interfering with your reg-
ular work. Others are making $2.00 to $5.00 a
day and there is no reason you cannot do what
others are doing. Give name of your company
and number of employes, name of your superin-
tendent or foreman and we will send free, sam-
ples and outfit. Address Circulation Mgr., Pop-
ular Electricity, 1252 Monadnock Block, Chicago.

AGENTS. Our $2 adding machine is making
a tremendous hit, good territory unoccupied.
Smith Supply Co., B.-6, Los Angeles, Cal.

LAST CHANCE to get 'Practical Lessons in
Electricity" with a year's subscription to Popu-
lar Electricity for only $1.25 (Canadian, $1.60;
foreign, $1.75). See special offer elsewhere in
this issue. Act quick if you don't want to miss
this. Popular Electricity Pub. Co., Book Dept.,
Monadnock Block, Chicago, 111.

BIG MONEY FOR AGENTS. A few more
"live ones" wanted in every locality. The most
liberal proposition ever offered. Write for par-
ticulars. State line of business or where em-
ployed. Positively no postals will be given at-
tention. Popular Electricity Pub. Co., Book
Dept., Monadnock Block, Chicago, 111.

Inventions.

EXPERT AND SUCCESSFUL inventor will
develop ideas and inventions, build models,
make drawings and give general advice In per-
fecting and marketing inventions. Long ex-
perience. Circular free. L. Casper, 633 N*.

Schools.

$200 TO $600 MONTHLY EASILY MA1?E fit-
ting eye glasses. Short, easy mail course. Re-
duced tuition. Big demand for opticians. Write
to-day for free "Booklet O." National Optical
nolleare. St. Louis.

For Sale.

FOR SALE—Complete set of castings, with
blue prints of % h. p. gasoline stationary en-
gine; includes governor and timer, screws, etc.
$10. Comet Motor Works, 17 W. Madison St.,

Chicago, 111.

THOUSANDS OF PRACTICAL FORMULAS,
15c each. We can tell you how to make or
mend anything. Consulting Chemists, Box 217,
Redlands, Cal.

FOR SALE—Amateurs, make your coils with
a slide wire bridge. Drawings and instruc-
tions, 50 cents. No toy. Cost, $3.00. Advance
Bridge Co., 125 E. Jefferson St., So. Bend, Ind.

FOR SALE—A large quantity of No. 34 single
silk magnet wire at $1.50 per pound; any ad-
dress prepaid; nothing less than one-half pound.
Geo. E. Glasser, Charlotte, N. Y.

EXCHANGE OR SELL your motors, gener-
ators, steam and gasoline engines, cameras,
magic lanterns, phonographs, printing press,
musical instruments, real estate or anything of
value, new or second-hand. Send 4c stamp for
best trading plan known. National Exchange
Co., 929 Olive, St. Louis, Mo.

THREE THOUSAND FORMULAS—My 368-
page volume of recipes and trade secrets, cloth
bound, only 40c prepaid. Worth dollars. Satis-
faction guaranteed. Wiley Sanderson, Dept. E,
Ypsilanti, Mich.

SNOW scenes. Views from one of Maine's
most picturesque places. 5 ft. snow. 6 actual
photo-cards, highly polished, 50c. Suitable for
framing. C. Stanley, L. B. No. 5, Dixfleld, Me.
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(CONTINUED.)

Busintss Opportunities.

INVESTORS' NOTICE—Invest $5.00 or more
and become an original organizer of the South
Bend Mining and Milling Company, who hold
options on grand "Tungsten properties;" an in-

vestment of each $5.00 secures 100 shares of

stock. Invest to-day. For further information
address South Bend Mining and Milling Com-
pany, Neitzel Block. South Bend. Ind.

500% PROFIT seems incredible, don't it?

Send us 10c silver for copy of our folder, "How
to Make Money Making Mirrors." Money re-

turned if not satisfied. Economy Chemical Co.,

Box P-805, Ludington, Mich.

Wireless.

WIRELESS EXPERIMENTERS. 1200 OHM
receivers, each $3.00. Wound with copper wire
and very sensitive. First 25 sold will be fitted

with nickel plated headband. W. C. Getz, 345

N. Charles St., Baltimore, Md.

CARBON WIRELESS DETECTOR sent pre-
paid upon receipt of 50c. Simple, sensitive and
strong. Dept. Q, 357 E. 46th St., Chicago.

WIRELESS TELEGRAPHY—Send twenty-five
cents, coin, to-day and receive by return mail
complete instructions, with diagrams, for mak-
ing a complete sending and receiving station.
Among instruments described are 1-inch coil

and two different types of receivers. Box 519,

Lima, Ohio.

THE NEW SILICON DETECTOR will in-
crease your receiving radius 500%. Only type
sold to experimenters authorized by owners of
Silicon patents. Infringers prosecuted! Send
for special price list. W. C. Getz, 345 N.
Charles St., Baltimore, Md.

WIRELESS. One-inch spark coils, specially
made for wireless. Fat hot spark. Regular
$6.00. Special this month $4.50. Also larger
coils. ABC Wireless Specialty Co., Ill Broad-
way, New York.

Miscellaneous.

ALL SAFETY RAZOR BLADES 2%c each.
Double edged blades a specialty. We sterilize,

resharpen and return your own blades better
than new. Send address for convenient mailing
package. Keenedge Co., 87 Keenedge Bldg.,
Chicago.

YOU WANT THIS. "Conversations on Elec-
tricity," by Prof. Joseph G. Branch, the well-
known electrical engineer and author. An ele-

mentary work expressly for students and engi-
neers, written in dialogue form, giving a vivid
idea of the subject and making a strong impres-
sion on the mind of the reader. Easy to under-
stand. Elucidates the alternating current—its

nature and applications—in an unusually clear
manner. 282 pages, handsomely bound, pro-
fusely illustrated with cuts and diagrams. Price
$2.00 postpaid. Special price for thirty days
only, $1.75. Add this to your electrical library
before this offer expires. Popular Electricity
Pub. Co., Book Dept., Monadnock Block. Chi-
cago, 111.

AMATEURS READ THIS. 200 WATT DY-
NAMO—Rough castings, $4; blue prints, 50
cents. If castings are ordered within thirty
days after prints, price of prints refunded.
LEE, HARRIS & CO., Box 41 , Jamestown,
N. Y. Photo for 2-cent stamp.

Miscellaneous.

POCKET COMPEND. OF ELECTRICITY—
272 pages, cloth bound, indexed, only 40c pre-
paid. Satisfaction guaranteed. Wiley Sander-
son, Dept. E, Ypsilanti, Mich.

BLAKE'S ELECTRICAL CONNECTING
CORDS meet want of ready means of connect-
ing complicated apparatus using moderate cur-
rents. Indispensable to electrical workers. Soft,
flexible, different colors for easy tracing, spring-
clip attachments. In 20, 30, 40-inch lengths.
Prices 10, 15, 20c each. W. Blake, 253 Blake
St., New Haven, Conn.

BOYS—BOYS—This is for you, and those who
like boys. "The Boy Electrician," by Prof.
Erwin James Houston. A book every boy will
enjoy and learn something from. 326 pages—10
full page illustrations. Price $1.50—or free for
only three paid yearly subscribers to Popular
Electricity. Popular Electricity Pub. Co., Book
Dept., Monadnock Block, Chicago, 111.

SAFETY RAZOR BLADES sterilized and
sharpened better than new; 2 cts. each. 5 years'
success. Send for blade box and circular. Elec-
tro Stropping Co., 122 Shelby St., Detroit, Mich.

NEW MAGNET WIRE, sizes from 24 to 39, at
amazing low prices. Write for prices. New
storage batteries, 6-60, $7.50. Walter W. Hart-
man, Clay Center, Kansas.

EVERYONE USING DRY BATTERIES send
25c for scientific instructions. Renew exhausted
batteries cheaply; last long as new. Fairmount
Telephone Co., Leightons Corners, N. H.

MAKE MIRRORS AT HOME. Big profits
with little outlay. One 18x36-in. mirror costs
$2.00 to $5.00. You can silver a glass this size
for 20c. Send 50c in stamps or money order
and we will send you EXPLICIT DIRECTIONS
how to do it; also how to emboss, grind, foil,
gold leaf, frost chip and make imitation stained
glass. How to transfer photos on glass, bore
holes in glass and cut skylights. George L.
Patterson & Co., 2214 Monticello Ave., Morgan
Park, 111.

THREE THOUSAND FORMULAS. My 368-
page volume of recipes and trade secrets, cloth
bound, only 40 cents, prepaid. Worth dollars.
Satisfaction guaranteed. Wiley Sanderson,
Dept. E, Ypsilanti, Mich.

SNOW scenes. Views from one of Maine's
most picturesque places. 5 ft. snow. 6 actual
photo-cards, highly polished, 50c. Suitable for
framing. C. Stanley, L. B. No. 5, Dixfield, Me.

MEDICAL AND SPARK COILS repaired.
Send stamp for full detail drawings on a medi-
cal or spark coil. Price 50c. Address J. Lockie,
R. 1718, Marquette Bldg., Chicago.

MAGIC POCKET TRICK FREE. Catalogue
included, send 4c In stamps. Magic, Dept. 17,
270 W. 39th St., New York.

WANTED—One hustler in every concern em-
ploying any number of men to represent Popu-
lar Electricity. Here Is your chance to double
your income without interfering with your reg-
ular work. Others are making $2.00 to $5.00 a
day and there is no reason you cannot do what
others are doing. Give name of your company
and number of employes, name of your superin-
tendent or foreman and we will send free, sam-
ples and outfit. Address Circulation Mgr., Pop-
ular Electricity. 1252 Monadnock Block, Chicago.
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The Cyclopedia of Applied Electricity
is a storage battery of electrical knowledge. It is charged right up to the minute with reliable information— it is the

real head of the department because it contains the work and knowledge of over thirty practical electrical engineers,

experts and teachers. This work contains a complete record of their experiments, discoveries and observations.

Just the information that the head of any electrical department should have at his finger tips for ready reference.

YOU CAN ADD THIS KNOWLEDGE TO YOURS AT
HALF PRICE IF YOU ORDER PROMPTLY

To introduce this great work, we will fill orders for the next thirty days at $18.60 per set, payable $2.00 after examination and
$2.00 per month. The regular price is $36.00. Order promptly. The half price edition is limited.

It won't cost you a dollar to examine the books. Just fill in the coupon. The books will be sent to

you absolutely FREE of charge. You can return them at our expense if not satisfactory.

These six big volumes contain 2,896 pages, covering 4,000 different topics. Hundreds of special photographs, diagrams
sections, condensed tables and formulas. Page size 7x10 inches. Printed in large, clear type on special paper; substantially

bound in half red morocco.

EXAMINATION FREE!

PARTIAL SYNOPSIS OF CONTENTS;

Electric Wiring—Electric Telegraph—Wireless Telegraphy—Telautograph—Theory, Calcula
tion, Design and Construction of Generators and Motors—Types of Dynamos and Motors-
Elevators—Direct Current Motors—Direct-Driven Machine Shop Tools—Electric Lighting
—Electric Railways—Alternating Current Motors, etc.—Single Phase Electric Railway-
Management of Dynamos and Motors— Power Stations— Central Station Engineering
— Storage Batteries— Power Transmission— Alternating Current Machinery
Telephony — Automatic Telephone—Wireless Telephony—Telegraphone, etc.

p. E.
5-C9

A. S. of C.

With this special offer we will also include as a monthly supplement a year's subscription

to the

TECHNICAL WORLD MAGAZINE
This is a regular $1 .50 monthly covering present day scientific facts and inventions.

An ideal magazine for the home because it is just enough different from the others to

make it interesting. Fill in the coupon to-day—don't wait for to-morrow.

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO, U. S. A.

Please send
me Cyclopedia

of Applied Elec-
tricity for five

days' free examina-
tion. Also T.W. for

one year. I will send
! within five days and $2
month until I have paid

$18.60; otherwise I will

notify you and hold the books
subject to your order. Title not

to pass until fully paid.

Occupation

Employer

For pur Mutual Advantage mention Popular Electricity when writing to Advertisers.
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TEN THOUSAND TELEGRAPHERS WANTED
by railroads, commercial companies and Wireless Companies. Only schools in America teaching

We operate fifteen Wireless Stations. Main Line R. R. Wires in each one of our Institutes.

Supervised by R. R. Officials. Write for prospectus.

Cincinnati, Ohio

TION
Philadelphia, Pa

A L. TELEGRA
Memphis, Tenn. Davenport, Iowa

IM ST I"

Columbia, S. C. San Francisco, Cal,

ILLUSTRATING
Law—Pharmacy—Cartooning—Shorthand—Bookkeeping—Nursing—Journalism-

Taught by mail and in our resident schools,
where. Write for our free booklet—tells all.

Founded 1850. Income increased while learning
State course desired.

Telegraphy—Penmanship

Graduates every-

NATIONAL CORRESPONDENCE SCHOOLS 42 n. Penn a St., Indianapolis, U. S. a.

PLUMBERS, BRICKLAYERS and ELECTRICIANS
EARN $5.00 A DAY AND OVER.

We can teach you any of these trades in from 2 to 3 months
by Practical and Individual Instruction and enable you to secure a
well-paying position upon graduation. Write today for free catalog.

COYNE = 253 Tenth Ave., NEW YORK
NATI ONAL TRADE SCHOOLS 825 N. Ashland Ave., CHICAGO

KELLOGG HOUSE
TELEPHONES

Save Time. Send for Folder 4-S

KELLOSG SWITCHBOARD & SUPPLY CO., CHICAGO

DYNAMO - MOTOR $3.85
(A Dynamo and Motor in One)

As a dynamo it will light 40 candle power,
operate induction coils ; charge storage bat-
teries; decompose water; electroplate, etc,
Asa motor, will operate sowing machine,
jeweler's lathe, emery wheel, circular saw, ad-
vertising devices, and other useful appliances.
Send stamp for catalog. Nos. 11 and 12 of

new things electrical.

ARROW ELECTRIC CO.
103 South Canal Street, Chicago, 111-

W. H. CRUMB & COMPANY
Engineers :: :: Contractors

Telephone Engineering and Construction
Plans, Specifications and Estimates

Promptly Furnished.

835 Monadnock Bldg., Chicago, III.

AGENT3 PORTRAITS 35c, FRAMES 15c,
sheet pictures lc, stereoscopes 25c,

dit. Sample* and Catalog Fre< .

290, HOW. Adam? St., Chicago,

SEND RO R IN/I Y BOOK
STRONG ARMS

FOR MEN, WOMEN and CHILDREN
10c in stamps or coin

Send for my booklet containing 20 illustrated exer-
cises for developing and beautifying SHOULDERS,
ARMS and HANDS without apparatus. Reg. price 25c.

Prof. ANTHONY BARKER
School of Physical Culture

1290 Barker Bldg., HOW. 42d Street, New York

BOYS! S HERE!
A book for live young Americans—-interesting—in-

structive. The Boy Electrician, by Edwin Hames
Houston. Prof. Houston has a world-wide reputation as
an electrician and inventor, and knows what boys want.
326 pages—ten full-page illustrations. Price Si .50 or free
for three paid yearly subscribers to Popular Electricity.

Popular Electricity Pub. Co., Book Department,
Monadnock Block, Chicago, III.

Let Us Make Your Metal Parts

We make anything to order—Stampings,
Sheet Metal work— anything a good ma-
chine shop should do—

w

edo—because we're good ones. We
publish ' The Silent Partner." Ask for a sample copy.
Write us.

THE GLOBE MACHINE <SL STAMPING CO.
3610 Hamilton Avenue, N. E., Cleveland, Ohio

MAPirTDirifC Out latest illustrated book
ITI/tUll/ 1 Kit lYJ tells you how to do all—-—— kinds ottrleks GETOlfB
and abine as a star entertainer among yaw
Mends, rrlee only tie Bend tor oatatof.

•EE1LESS fBICl AM ItVELTY Ct.
Dent. D. 3146 & 3148 State St., Cfcleac*. IB-

HAWAIIAN DIAMONDS
Sold direct to you. Do not pay retail prices! You can
make 200% profit on sales as we sell samples at whole-
sale prices. Beautiful flashing stones. Permanent

brilliancy. Heavy tooth belcher ring, guaranteed 10 years, 14k. gold filled. Send for catalog.

Price each, $1.25; $13.53 IA| II UAI I ICTCD 2. Pft MASONIC TEMPLE,
Sent C. O.D..J* deposit in advance. Ill 111 IIULLIO I hit tt VUi CHICAGO. ILL. Dept. M

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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AUGUST ISSUES

WANTED
The August 1908 edition

of Popular Electricity

has been exhausted. In

order to obtain a supply

for binding, etc., we will

pay 25 CENTS each, for

issues of that date, until

the required number are

obtained. Must be in

perfect condition, covers

and all.

POPULAR ELECTRICITY PUB. CO.

IMONADNOCK BLOCK,
CHICAGO, - ILLINOIS.

The "LITTLE GIANT"

CLEANERELECTRIC
PORTABLE
SUCTION

For Cleaning Carpets, Rugs,
Mattresses, and Curtains.

Removes every particle of dust from Books, Pictures,
Shelves, Draperies, Portieres, etc.

Costs less than one cent per hour to operate.
Price, complete, $85.00

SEND FOR LITERATURE

PACIFIC SUCTION CLEANER CO.
322 POST ST., SAN FRANCISCO, CAL.

^"*"""
?ft

:K

Special Offer
The I. C. S. Electrical Engineers' Hand-

book contains more practical information
about the electrical engineering profession
and allied trades than any other book of
its size in existence. It is a Little Giant
Encyclopedia of information compiled from
the courses of the International Corres-
pondence Schoolswhichwere written by^he
best experts in the country.
This book is not only of value to men in

higher positions but can be successfully used
by workers in subordinate positions in these
trades on account of the fact that it is

readily understood without a knowledge of
higher mathematics. It contains rules,

formulae, tables and diagrams of connec-
tions that are most generally used by wire-
men, dynamo attendants, foremen of con-
struction, managers, engineers, and super-
intendents of power stations, and superin-
tendents of electric-lighting and electric-

railway systems, and manufacturers and
dealers in electric apparatus and supplies.

OUR SPECIAL OFFER: To better introduce the
value of I. C. S. Instructions to members of these
trades we will send this book contain-
ing 420 pages, 262 illustrations, bound
in cloth with gilt top and title, and
regularly sold at $1.25 to anyone send-

ing us the coupon below and

Act NOW! 50c
INTERNATIONAL TEXTBOOK COMPANY,

Box 11 02- P, Scran Ion. Pa.

I enclose 50 cents for which please send me one copy
of your "Electrical Engineers' Handbook."

Name

Street and No

City State
Good for 75 cents.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

I WANT TO TEACH YOU TELEGRAPHY-
erther : hroogn rr y private sorrespondencs course at yoor -D~e or a: rr.y residence sch: :' Telegra-

phy offers more jpportttoities for steady, profitable, fascinating employment ar.i advancement ::

" :'..-...- r
. : ;::;i:::r.; ::.ar. a!~:s: ar.v ether o:c.:a:::r. I/.?.--. :; :-. r : :

J
. ze~ ;- ;! : :-:. = -.-

for competent telegraphers, and now is the time to learn telegraphy .

MY AUTOMATIC SELF=TEACHER will teach you at your home
_ your spare hours It istc telegraphy what the phor. : rr- 7 h ii -

: .': ---_':z-:. h_r.ru?. re ;:uiv. I

furnish a corrolete set of records with each machine, a 2>i page cloth bound book "THE TELE-
GRAPH INSTRUCTOR,"^- by myself and in fact everything required to learn telegraphy at home.
MY RESIDENCE SCHOOL 13 THE LARGEST IN AMERICA, and expenses are low than

anywhere else. N:~ , if y:u are at all h'Teresrei ir. :he =:::;' :: "elerrathy. let us v
e: : :

WRITE ME TODAY forcatalog containing information of both courses. IT IS A FIELD YOU
OUGHT TO ENTER.

G. M. DODGE, Foster Street, VALPARAISO, INDIANA

QUALITY INSURANCE
Meafrs the elimination of

faults in your Product by

RIGID TESTS.

Shrewd manufacturers do not jeopardize their trade by shipping half-de-

veloped goods. Careful purchasers buy subject to specifications and tests.

We are the medium for satisfactory dealings. We make all manner of elec-

trical and photometrical tests and furnish you with exact and dependable data.

ELIeotrioal Testing Laboratories
80th St. and East End Av©., NEW YORK, fM. V.

Pilley's Combination Flue Brush and Scraper

is made of the very best steel wire

and in the very best and strongest

manner. Every brush is guaran-

teed, so that if it is not just what
we represent, you lose nothing.

WRITE FOR CATALOG

PHIcy Packing & Flue Brush Mfg. Co., 012 s. 3d St., St. Louis, Mo.

Instructions in Wireless Telegraphy
SEND 25c for the best wireless instruction book ever published. Tells you how to construct
your own spark co- coherers and tapping keys, etc. Xon-technical ; everybody can
understand it. Complete instructions.

We also manufacture and deal in all kinds of electrical apparatus at low prices, and are the
only manufacturers of the famous Joerin Third Ri which many marvelous experi-
ments can be performed. Send 5 cents in stamps for catalogue.

ELECTRICAL EXPERIMENTERS 8UPPLY COMPANY
Successors to Joerin Electric Novelty Co. Room 500, 622 Wells Street, Chicago, III.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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EASY WAY
NEW IIVEITIOI-IOTHING ELSE LIKE IT.

CLEANS FAMILY WASH in 30 to 50 minutes

WHILE YOU REST
No rubbing. No chemicals. No motor, electricity, water power,

springs, levers or wheels.

DOES IN ONE OPERATION THE WORK OF WASH BOARD.
WASHING MACHINE, WASH BOILER.

Less time; almost no labor; no injury to clothes.
Customers everywhere prais« it—Lauretta Mitchell, O. writes: "Done
big washing with Easy Way in 45 minutes. Sold 3 s 'ready." D. N. Curtis. Okla.

—

"WasJi-es icfiitc and colored clothes and blankets equally well." (Orders 12.) Mrs.
Fred Reynolds, Mass.—"I do three washings with Easy Way every Monday ; get
them out before noon." F. E. Post, Pa., writes : "Done

TWO WEEKS WASHING IN 45 MINUTES. %SS£S&
J. W. Meyers, Ga., orders 12 more, says: "Easy Way greatest invention for woman-
hood, forever abolishing that miserable washday. Sells Hstlr."

SEE HOW SIMPLE DIFFERENT, EASY, operated on
any stove. Add water, then soap then

clothes. Move knob only occasionally. In 8 to 10 minutes first batch clean. Next
batch same way, same water. In 30 to 50 nr mitts family wash eltau. Cleans white

colored clothes, woolens, laces, bed clothes.

ALL 3IETAL, durable, light

n weight, sanitary. Nothing to warp,
crack, "break, or get out of order. Easily handled, always ready. Child or weakly
|woman can handle it. Solves servant problem. Saves drudgery, time, clothes, labor,

fuel, health, looks, Laundries clean clothes without rubbing—Easy Way does same
at your home, No experiment. 100,000 already sold.

To Agents. A. G. Witt, Pa.,
''Received Easy Way yesterday ; sold 4

today—not out after orders."
We want managers, agents, men or women, home or traveling, all or part time to ex-

hibit, take orders and appoint agents. >asy Way r ew article, not worked to death,
Best seller out. Even' family wants one. People wild to see it demonstrated ; buy
without being asked, and throw away costly washing machines to use it, Only '4

sales a day means $36.00 a week profit.

NO RUBBING OR INJURY

FREE SAMPLE

Price only S6.00 ready for use. Sent anywhere. Not
sold in stores. Get one for your own use. GUARANTEED
SATISFACTORY or your MONEY REFUNDED. Send
for Free Sample offei , special agents' proposition, etc. Co9t
nothing to investigate. Send name and address anyway
for full description. Write today.

HARRISON
932 Harrison Building,

MFG. CO.
Cincinnati, Ohio.

AGENTS GETTING RICH
R. O. Cowan, N. Y"., placed 13 in 6 hours— (profit

$39.00.) Mrs. J. Brown, sold 10 in 3 days— (profit $30.00,) K.J.
Blevins, O., writes: "Made 7 calis, ,«oid5 one day"— (profit

$15.00.) R. H. Latimore, Pa., writes: "Sold 4 this morning. Never
yet turned down." Mrs. Gerrish, Mont., ordered sample, then 1 dozen,

then 100— (profit over $300.00.) Just shipped lOOO Easy
Ways to one agent in Russia. N. Boucher, Mass., orders 75 more,
says: "Everybody wants one, best business I ever had." A. S.

Verrett, La., sold 8 in one day— (nrofit $24.00.)

WANTEP-A RIDER AGENT
IN EACH TOWN
and district to ride

_ and exhibit a iqoq
Model "Ranger" bicycle

t

furnished by us. Our agents everywhere are making money
fast. Write for full particulars and special offer at once.
NO MONEY REQUIRED until you receive and approve of your bicycle. We ship

to anyone, anywhere in the U. S. withotit a cent deposit in advance, prepay freight.
and allow TEN DAYS' FREE TRIAL during which time you may ride the bicycle and
put it to any test you wish. If you are then not perfectly- satisfied or do not wish to keep
the bicycle you may ship it back to us at our expense and you will not be out one cent.

FAPTTftRY RRIPFQ We furnish the highest grade bicycles it is possible to make at onerHUIUni rfllUCO small profit above actual factory cost. You save $io to $25 middlemen's
profits by buying direct of us and have the manufacturer's guarantee behind your bicycle. DONOT BUY a bicycle or a pair of tires from anyone at any price until you receive our catalogues and
learn our unheard offactory prices and remarkable special offers to rider agents.
VAN Uf II I DC ACTAIIICUEFl when you receive our beautiful catalogue and study
IUU H ILL DC MO I UniOlB bll our superb models at the -wonderfully low prices we
can make for 1909. We sell the highest grade bicycles for less money than any other factory. We are
satisfied with $1.00 profit above factory cost. BICYCEE DEALERS* you can sell our bicycles
under your own name plate at double our prices. Orders filled the day received.
SECOND HAND BICYCEES. We do not regularly handle second hand bicycles, but

usually have a number on hand taken in trade by our Chicago retail stores. These we clear out promptly
it prices ranging from $3 to $8 or $10. Descriptive bargain lists mailed free.

TIRFC POAQTER RRAIfEC single wheels, imported roller chains and pedals,
I InCw) VWHO I Cn"DnlllVtOj parts, repairs and equipment of all kinds at half the usual ret,til prices.

DO NOT "WAIT, but write today and we will send you free by return mail our large catalogue, beauti-

fully illustrated and containing a great fund of interesting matter and useful information; also a wonderful proposition
on the first sample bicycle going to your town. It only costs a postal to get everything. Write it now.
MEAD CYCLE COMPANY Dept. P25i CHICAGO, ILL.
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If you want a good

piano we save you

from $100 to $300

by our direct factory-

to-purchaser system.

WING PIANOS
are made by us, in our own factory. They are sold direct from our factory and in no other way. Every

unnecessary cost is eliminated. Every dollar spent with us is piano value through and through— the best that 40 years

of study and experience can produce. The lowest, factory-price consistent with an artistically and musically

perfect instrument.

THE WING TONE is so sweet and deep it is in a class of its own. Thousands of customers yearly write and

tell us so. " Pure and sweet ; every note clear and musical ; responsive to the lightest touch, yet possessing great

volume and power, without a trace of harshness
"—this describes the tone of the WING PIANO.

THE WING WAY
We will placeaWING PIANO in any home in the United States on trial entirely at our expense, withoutany

advance payment or deposit. If, after 20 days' trial in your own home, it is not satisfactory, we take it back.
Nothing to be paid by you before it is seat, when it is received, or when it is returned. You are under no
more obligation to keep the piano than if you were examining it at our factory. Every expense and all risk
is ours, absolutely. Easy installment payments, ifyou desire them.

When you buy a piano at retail you pay the retail dealer's store

rent and other expenses ; you pay his profit and you pay the com-
mission or salary of the agents or salesmen he employs. We make
the WING PIANO and sell it ourselves. We employ
no agents or salesmen. When you buy the WING
PIANO you pay the actual cost of construction plus only our

small wholesale profit. This profit is small because we sell thou-

sands of pianos yearly. Most retail stores sell no more than 12 to

20 pianos yearly and must charge from $100 to $300 profit on each.

You can calculate this yourself. These dealers get as much profit

on their cheap pianos as on the standard high grade ones. As the

cheap pianos cost less than half, they "talk up" and push the cheap
pianos—but often call them high grade.

Pioneers of the direct plan of piano selling, our unparalleled success

has brought forth many imitators, but no competitors,
either as to the excellence of our product or the integrity and econ-
omy of our methods. Forty years of daily increasing business and
45,000 satisfied and enthusiastic buyers testify to this.

Ask a Wing customer 'what he thinks of
Wing Pianos and Wing methods. We will
send you names in your locality for the asking.
Our commercial standing and references will guarantee you that

our word is good and contract gilt-edged. The publishers of any
prominent magazine will also tell you this.

The WING PIANO is broadly guaranteed in
writing for 12 years.

FREE
WING

Y

i\
& SON %
370-391 '

W. 13th St..

New York

EVEN IF YOU ARE NOT READY TO BUY
WRITE OR SEND THE COUPON TO-DAY

The Book of Complete Information

About Pianos."

A copyrighted book of 1 52 pages with many
illustrations. A comnlete reference book
on the piano subject. History of the

Send to the name ^>
pi?n?' descriptions of every part how to

and address written Q. judge good and bad materials, workmanship,

below, pour Free V>\ etc - leaches you how to buy
Book* without any cost <e*\ intelligently. You need this
or obligation on my part. book.

Free for the asking from

the old house of

THE MARVELOUS INSTRUMENTAL ATTACHMENT

If you choose, and without extra cost, your
piano can have this wonderful addition, Imitates per-
fectly the mandolin, guirar, harp, zither, and banjo.
Music written for these instruments, can be played just as
perfectly by a single player on the piano as though rendered
by an orchestra. It is an intregal part of the instrument

;

does not take in any way from its tone or value as a piano
and prolongs the life of the strings and action.

WING & SON 3 70-3^1 W. I 3th St.
New York

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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The New

20th Century

Ice Cream

Freezer and

Crusher

A complete ice cream plant in one machine

—electrically driven. No belts or pulleys.

Requires small space. Why not make your

own ice cream and save money? The

ideal freezer for confectioners and druggists.

Made in 2 sizes—20 and 40 quart. Write

for catalogue and prices.

R. A. Dewsberry, Chicago, UK

46 N. Morgan Street

TELEPHONES SPREADING CONSUMPTION
Have you ever estimated YOUR chances of escape

from the deadly clutches of

THE GREAT WHITE PLAGUEIII
They are easily estimated and you would find them

alarmingly small. Consumption killed 1,500,000 persons
during 1908, 200,000 of whom died in the United States.
One-third of all deaths between the ages of 20 and
45 are caused by consumption; according to these of-
ficial estimates over six million persons now living in
the United States will die of consumption. This makes
your chance of escape less than 1 to 15 and the subject
of prevention should be of interest.
Consumption is a communicable germ disease largely

spread by the sputum of those affected, which dries,
mingles with dust and floats around in the air we
breathe. It is bad enough for a consumptive to ex-
pectorate on the street but absolutely criminal for him
to use an undisinfected phone. In the open the winds
scatter the dust and germs, the sun kills many of
them, but when a consumptive uses an undisinfected
phone scores of small particles of sputum carrying thou-
sands of germs of consumption are projected right into
the interior of the mouthpiece in the act of speaking.
They are carried into a small dark confined space meas-
uring about one cubic inch where no friendly winds
can reach to scatter them and where no' sunlight can
penetrate to kill them, on the contrary they are con-
stantly warmed and moistened by the breath of those
who use the phone which forms an ideal incubator
where they multiply in enormous numbers, as has been
repeatedly proved by scientists. The germs of con-
sumption imprisoned in the mouthpiece of the phone
have only one way of escape, through the open mouth-
piece and when you place your mouth close to the
phone and in conversation inhale deeply you may draw
them right into your lungs by the thousand. You can-
not prevent consumptives using the phone because thou-
sands are infected for weeks and months before they
or any one else recognizes their complaints as con-
sumptive and before their disease has been diagnosed
as tuberculosis, but YOU CAN remove all danger of
infection through your phone by equipping it with a
DIOZO Phone Disinfector at a cost of only 50 cents a
year and advise your friends to do likewise. Write
for free booklet on DIOZO as a factor in the preven-
tion of disease. Parker Chemical Co., Chicago.

SB

ELECTRICITY Will Do Your PUMPING
In Homes, Apartment

Houses, Office Buildings,

Suburban Residences.

The Sanitary Electric Pump will run on

any 110 Volt current. Perfectly Safe, lasts

a life time.

Pumps 50 gallons per minute. Operates

with less power and sells for less money per

gallon delivery than any other.

Write and ask us all about it.

SANITARY PUMP COMPANY
100 Canal Street, Dayton, Ohio.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A N invitation to residents of Chicago
** and out-of-town visitors is cordially

extended by the Commonwealth Edison

Company to visit its beautiful Exhibition

Rooms

—

Electric Shop— doubtless one

of America's most artistic and elaborate

show places.

Situated adjacent to the shopping dis-

trict, visitors are at all times welcome to

the conveniences afforded by this perman-

ent home for the exhibition of modern

light, power and heat.

Aside from the display of lamps, un-

equalled in the West for artistic and ex-

clusive designs, Electric Shop affords an

exceptional means for information as to

the manifold electrical conveniences and

comforts in the home and the application

of electrical power to all manner of

commercial uses.

Cor. Michigan and Jackson Blvds., Chicago

xzzxzzx
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X
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X

Wit D. McJUXKIN ADVERTISING AGENCY, CHICAGO.
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Refinish a Piece ofYOUR Furniture

at OUR Expense , S
Let us send the

MaterialsFree

wE WAI>JT a sample of wood finishing done with

our preparations in your home. We will send

the materials to do the work. Here they are:

\ A bottle of Johnson's Electric Solvo to quickly remove the

Ji old finish—

-

A bottle of Johnson's Wood Dye (you to choose the color

from our 14 different shades) to color the wood

—

A sample of Johnson's Prepared Wax to give that beautiful

"hand-rubbed" effect

—

And our illustrated guide book for home beautifying which includes complete color card and

tells how to finish and refinish wood.

No doubt you have some piece of furniture that you prize highly, yet do not use on

account of the worn condition of its finish, or because it does not harmonize with other fur-

niture or decorations.

Use this outfit, which we want to send you free, for refinishing it, and you will be

surprised to learn how easily the work is done and the beauty of the result. .#.*

May we send you these three packages, and the valuable six-color book, free at #
once? Learn from the test the beautiful effect obtained from the use of

Johnson's Wood Dye
It is not a mere stain. It is a deep seated dye—sinking into the pores

of the wood and bringing out the beauty of the grain. When finished

with Johnson's Prepared Wax you have a permanent finish of real <i>

beauty and most artistic effect. We want to give you these three .
O >§

M
yv^

sU
<?<?

S& S>

packages at once, absolutely free. You can either send us

your name and address on a postal or in letter requesting

them or use coupon below printed for your convenience.

shadas: ^Johnson's Wood
No. 126 Light Oak
No. 123 Dark Oak
No. 125 Mission Oak
No. 140 Manilla Oak
No. 110 Bog Oak
No. 128 Light Mahogany
No. 129 Dark Mahogany

Dye comes in 14 Standard

No. 130 Weathered Oak
No. 131 Brown Weathered Oak
No. 132 Green Weathered Oak
No. 121 Moss Green
No. 122 Forest Green
No. 172 Flemish Oak
No. 178 Brown Flemish Oak

> S?

>K> > .0

S^s

••.^

Half-pints 30c; pints 50c. Johnson's Prepared Wax
10c and 25c packages. Also sold in large sizes. For
sale by all leading paint dealers. Send coupon today to J
S. C. Johnson & Son, Racine, Wis. J

Off?

*" jf
'The Wood Finishing Authorities'

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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One Maid Does the Work of Four Men

Cleans Everything—Anywhere
Potable, Light and Efficient for Private Homes

Hotels, Hospitals, etc.

THE "POSITIVE" ELECTRIC

VACUUM CLEANER

Has a range of from to
12 inches vacuum. Ijltisset .

to operate on 8 inches at
the nozzle, li 1 1 will thus re-

move all the dust and dirt
from inside, under and on top
of carpets, rugs, etc., without
injury or wear to the finest
fabrics Turkish rugs, etc. Hit
is operated from any electric
light socket. Simply screw
in the plug and turn on the
current, same as you would a
light bulb. Hit takes only
about one-quarter the cur-
rent of any other machine.
Costs about 2 cents per hour
for electricity. Hit is mounted
on ball-bearing, roller swivel,
rawhide casters, and can be
wheeled from room to room.
Hit is light in weight (weighing about 100 pounds), and can readily e arried up and down stairs. Hit is always ready for instant
use. Hit is not a toy, but a powerful complete machine, doin? all the w -k f a $3,000 plant. Tit has? no valves to wear ut and make
a noise. Hit is practically noiseless. Makes about as much noise as a sewing machin-\ TTIt has no expensive parts to wear out. It
will last a lifetime with ordinary use and care, without repairs. Hit is practically "fool proof." Hit is simple and can readily be
operated by any housemaid. Hit is an ornament, finished in highly pdished oak. Cabinet can be left in a room or stored away in a
closet. Looks more like a silver chest than a machine. %A bag cannot be used on our Positive Vacuum Machine. It will pull the
dirt right through a bag. HWe guarantee that our Positive Cleaner will take up dust from any rug that has just been cleaned by any
other machine.

"Stfrftr* ELECTRIC CLEANER COMPANY wh., f.r c ,*!<,»

at once.
Only by

General Sales Offices!
1657-58-59 Monadnock Block, CHICAGO, U. S. A,

Don't Be aWage Slave
Make $3,000.00 to $5,000.00 a Year

Be a Doctor of Mechano - Therapy
Are you tired of working for wages which barely keep body and soul
together? Have you the ambition to enjoy the profits of your own labor?
To gain social prominence and financial independence? To go forth
among your fellow men with your head up—an honored and respected
citizen of your locality? Have you thought of going into business for
yourself? %

THEN SEND FOR OUR FREE BOOK
Entitled "How to Become a Meehnno-Therapist." It tells how every man and
woman, with an ordinary, common school education, can acquire a profession within
a tew months which will insure financial independence for life. GET OCR BOOK

—it costs you nothing.

WHAT IS MECHANO-THERAPY?
Mechano-Therapy is the art, or science,

ol treating disease without drugs. It la
similar to Osteopathy, but far superior,
being the latest, up -to date method or
treating disease by the Natural Method.

heals as Nature heals—in accordance
with Nature's laws. The Mech
ano -Therapl~t is a drugless
physician. Hk3 medicines are
notdrugs, butsclentlflccombl-
nationsof food, circumstance,
idea, water and motion. He Is
skilled in compelling the body
TO DO ITS OWN HEALINO
with its own force, rather than
with poisonous drugs of the
old fcbool practitioner.

BOOK
How To Become A

Mechanfr

Therapist
SAtit To Any Address

FREECAN I LEARN IT?
Have you asked yourself this

question? We answer unhesita-
tingly, YES.

If you have so much as an or-
dinary, common school educa-
tion you can learn.
You learn if you have the am-

Ditlon to better your condition.
We can teach you in a very

short time, so you may enter
this profession —when you do,
you begin to make money. We
supply all lessons and necessary text books free of
cost to you. No apparatus is used. You do not even
need a place to work. All you require is your two hands.
Certainly you can learn. The free book tells all.

SEND FOR
THIS BOOK
TODAY. IT

IS FREE

We Teach You in Your Own Home S^oS&KS
profitable profession in a few months, which will insure your financial independence for life,
making it possible to have an income of «3,000 to 85,000 a year. We teach you by mail, in your
own home, without Interfering with vour present duties. No matter how old you are. Any

person—man or woman—with just an ordinary school education, can learn Mechano-Therapy. It is easy to learn and results certain.
We have taken hundreds of men and women who were formerly clerks—farmers—stenographers—telegraph operators—Insurance agents
railway employes—In fact, of nearly every known occupation—old men of 70 years who felt hopeless—young men of 20 years, without a
day's business experience—salaried men, who could see nothing in the future hut to become Oslerlzed, and laboring men, who never real-
ized that they had within themselves the ability to better their conditions. Write for our FREE book, which explains all—today.
AMERICAN COLLEGE OF MECHANO-THERAPY, Dept. 761, 120-12% Randolph Street, Chicago. 111.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Build YOUR OWN BOAT '- Save \
Any one can put together my knock-down boats or build a

boat from my paper patterns. If you want to know how
it can be done.

Send for my 1909

Catalog No. 22 today

I can supply you
with the framework
for your boat , shaped,
machined, every
piece fitted and
ready to put to-
gether, for less money
than most
lumber deal-

ers charge for

suitable
rough lum-

ber,

YOU TAKE NO RISK
I absolutely guarantee that

you will be perfectly satisfied
with everything you purchase
of me. or your mowy will be
instantly refunded.

C. C. Brooks.

It shows 100 new
models.

Today there are
more boats built by
inexperienced ama-
teurs using my sys-
tem, than by all the
boat factories.

I can save you (1)

the boat builder's
profit; (2), labor ex-

pense; (3), big
selling exp'nse;
(4), I of the
freight. Fig-
ure it our
yourself.

Put the K. D. Sections

Together Yoursslf

m
As you receive it—with
cushions made ready to
drop in place. Just six
joints to put together.

Every piece is of

selected solid
oak,
mas-
sive,
simple,
always
in good taste,
and o f a style
that never
changes.pieces,

C. C. BROOKS, Pres., BROOKS MFG. CO.
4205 Ship Street, SAGINAW, MICHIGAN, U. S. A. Est. 1901

Originato.es of the Knock-Down System of Boat Building
and Home Furnishing.

"1900" Dry Cells

A RE the Batteries
^* of Merit. Eight-

een years of success-

ful operation make
them of

Known
Quality
Manufactured by

The Nungesser Electric Battery Co.

CLEVELAND, OHIO

General Sales Office

:

328 West Jackson Boulevard

CHICAGO

Do Yon Hear Well?
The Stolz Electrophone—A New, Electrical, Scientific and Prac-

tical Invention for those who are Deaf or Partially Deaf

—

MAY NOW BE TESTED IN YOUR OWN HOME.
Deaf or partially deaf people may now make a month's trial of
the Stolz Electrophone at home. This personal practical test
serves to prove that the device satisfies with ease, every require-
ment of a perfect hearing device. Write for particulars at once,
before the offer is withdrawn, for by this personal test plan the
final selection of the one completely satisfactory hearing aid
Is made easy and inexpensive for every one.
This new invention, the Stolz Electrophone (U.S. Patent No

763,575) renders unecessary such clumsy, unsightly and frequent-— m ly harmful devices as trumpets,

f horns, tubes, ear drums, fans, etc.
It is a tiny electric telephone that
fits on the ear and which, the in-

, stant it is applied, magnifies the
j sound waves in such manner as to
F cause an astonishing increase in the
clearness of all sounds. It over-

comes the buzzing and roaring ear
noises and, also, so constantly and elec-
trically exercises the vital parts of the

ear that, usually, the natural unaided
hearing itself is gradually restored.

What Three Business Men Say:
The Electrophone is very satisfac-
tory. Being small in size and great
"n hearing qualities makes it prefer-

able to any I hare tried and I be-
lieve, I have tried all of them. M.
W. Hoyt, Wholesale Grocer, Mich-

I igan Ave. and River St., Chicago.
The Stolz Electrophone Co.,

I Chicago, 111. Gentlemen:—I have
isesl used your Electrophone since July
i—l 1 908. It enables me to hear speak-

ers over 50 feet away. Without it I could not hear their voices.
It has improved my natural hearing at least 50%, and has stop-
ped the head noises which were so annoying, Refer to me at
any time. Yours truly, E. P. Rogers, Suite 908-159 LaSalle St.

,

Chicago, 111.

I have now used your Electrophone over a year, and know
that it is a first-class, scientific hearing device. Without it peo-
ple have to shout directly in my ear to make me hear. With it,

I can hear distinctly when spoken to in an ordinary tone. Best
of all, it has stopped my head noises, which were a terrible aggra-
vation. Lewis W. May, Cashier, 100 Washington St., Chicago.
Write to or call (call if you can) at our Chicago offices for par-

ticulars of our personal test offer and list of other prominent
e vlorsers who will answer inquiries. Physicians cordially in-
vited to investigate aurists' opinions.
S'olz. Electrophone Co., 1854 Stewart Bldg., 7th floor, Chicago.
Bra-ich Offices: Philadelphia, Cincinnati, Seattle* Los Angeles,

Pittsburg, Louisville, Cleveland, Indianapolis, Des Moines,
Toronto. Foreign Office: 82-85 Fleet St ., London. Eng.

Mrs. C. lidecka, 238 1 2th Ave
Dlaywood, 111., wears an

Electrophone
Less conspicuous than eyeglass

Send No Money
JUST YOUR ADDRESS

In order to prove that Rheumatism, Indi-

gestion, Constipation, Neuralgia, Deaf-

ness, Nervousness, Paralysis and Insom-

nia, in fact any ailment or pain due to

congestion or poor circulation can be
promptly relieved in your own home
without drugs or medicines, we want to

send you a Vibro-Lifo

Vibrator Free
Express Prepaid

YOU decide whether to buy it or return

it, and it costs you not one cent unless

you keep it. Fully guaranteed. Try it

ten days, then if you are fully satisfied

with the benefit received, buy it ; other-

wise return it and we will pay the ex-

press charge. Send no money now—
Just fill in and mail the coupon. This
offer and special price is for a limited

time only, so write at once.

EUREKA VIBRATOR CO.,
Suite 552 E No. 1269 Broadway, New York City,

Or Box 652, Brant ford, Ontario, Canada.
I am Interested In your Free Trial Offer, also free booklet

on Health and Beauty.

Name

St. and No

City

Fop our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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OFFER EXTRAORDINARY
Through a SpecialArrangement with
the Publisher we are able to Offer

FOR THIRTY DAYS ONLY

t
§

PRACTICAL
LESSONS

EtECTRicrrv

PRACTICAL LESSONS

IN ELECTRICITY
Regular Price, $1.50

For
Only

WJ^ - /Add 1 SctsA

I £JC^18*\ Postage /

IUST HAI F PRIfF PRACTICAL LESSONS IN ELECTRICITY is a working guide to
OKJUl lin.LiA i iviy^Li

t^e fundamental principles of electrical science and ap-
proved American practice by the following well known authorities on electricity ; F. B.
Crocker, E. M. Ph. D., Head of Department of Electrical Engineering, Columbia Uni-
versity, Past President, American Institute Electrical Engineers; H. C. Cushing, Jr.,

Consulting Electrical Engineer,, and Lawrence K. Sager, S. B., M. P. L., Patent Attor-
ney and Electrical Expert.

The work includes special treatises on the construction, installation and care of the
various commercial types of storage batteries, and approved methods of installing con-
ductors for the transmission and utilization of electricity for power, lighting, heating,
bell signaling and other purposes.

275 pages; 6J"x9f"; handsomely bound in red cloth with 150 illustrations.

Xo one interested in electricity should be without it. ACT AT ONCE and get this

book for half price.

ODl7/^¥ i T So many requests have been received to extend our Special

UlLiLlA Li 0ffer to give one ye*"' subscription to POPULAR ELECTRICITY
*** *-v** z.«

an<j "Practical Lessons in Electricity" for $ 1.25 (Canadian $1 60
Foreign $1.75) that we have decided to extend it another thirty days, but this offer
positively expires with the special offer t.bove described on May 15.

WRITE TODAY
Use the coupon, state whether you wish subscription with book or book alone.

POPULAR ELECTRICITY PUBLISHING COMPANY,
Monadnock Block, Chicago, Illinois.

Gentlemen :—Enclosed please find $ for which send me

as per your special offer in POPULAR ELECTRICITY for May.
Name. '

Street and Number
Town State

o
o
G

O
z

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Will you accept $522 a
day for your services?

Whatever your present employment may be

—whether you are a man or a woman—this

offer is open to you.
You can establish yourself in a pleasant, profitable and

permanent business that will pay you more than $5.00 a
day at the start—and will pay you as much more as you
care to make.

You can learn this business in less than a week—and
make good money while you are learning it. You will have
practically no competition.

You Take no Risk Whatever
You will invest no money in this business until you

are absolutely sure you can earn the money at it. You
therefore run no risk of losing money.
for all you do.

principle of the vacuum cleaner. It sucks up dirt and dust from floors,

You are paid well

You know the
carpets, rugs, furniture, walls, woodwork, etc., and takes all the dirt and dust out of the house
—quickly, easily, economically.

It makes housecleaning the work of hours instead of the work of days—and it does the
work ten times as thoroughly as any other method.

How The Business Increases
Every housewife who has a rug, a room or a house cleaned by this process, is so thoroughly

satisfied that she tells her friends about it.

You get their orders. They tell their friends—and you get more orders.

You get the work month after month, season after season, year after year. The more
customers you get—the more they get for you.

Duntley Standard
Vacuum Cleaners
embody every principle and every improvement known
in the vacuum cleaner business—and combine all these
advantages in a portable machine, weighing about 50
pounds, that can be easily carried from room to room, or
house to house.

You can take one of these machines into a residence
and remove every particle of dust and dirt, from every
room, without taking up carpets or rugs—without remov-
ing furniture—without taking down curtains or portieres
—and do it in one-tenth time it could be done otherwise.

What This Invention Means
Before the invention of the Duntley Portable Standard

Vacuum Cleaner, this work could only be done with a big,
cumbersome, costly wagon apparatus—yet these wagon out-
fits earned for their owners immense profits.
The Duntley Portable Standard Vacuum Cleaner does the

same work that the big wagon outfits do, and costs only a
fraction as much orisinally and much less to operate. It will
therefore, pay you far larger profits.

My Pay From Profit Plan
I want one good, earnest, honest, active man or woman in

every city or town—no matter how small—where residen-
ces are lighted by electricty, to engage in the Duntley Va-
cuum Cleaner business, on the "Pay from Profit Plan."

I will establish you in business—show you hmw it is done
— enable you to make good money while you are learning it

—and assure you an income of at least $5.00 a day.

Or, should you want a Duntley Standard Vacuum Cleaner
for use in your own home, I will prove its value, its econ-
omy, and its necessity to you—and give you an opportunity
to useit, at my expense.

Let me Prove These Truths
I do not ask you to invest one dollar. All I ask is that you

fill out the coupon below, and let me prove to you the
truth of every statement here made.
This offer is made to you—now—today—it is your great

opportunity to start in a new business—in a coming busi-
ness—in a profitable business—in a business of your own.
that will grow bigger each year. Fill out and mail the
coupon right now.

J. W. Duntley, President

Duntley Mfg. Co., 303 Dearborn St., Chicago
Fill out and mail this coupon today .-.-_.

J. W. Duntley, Pres., 303 Dearborn St.. Chicago. P.E.

Dear Sir:—Tell me how I can earn $5.00 or more a day
with a Duntley Standard Vacuum Cleaner, on your "Pay
from Profit Plan."

Name
Street and No
Town State

Occupation

Will you engage in business yourself?

Or, are you interested for use in your home ? a

ror our Mutual Advantage mention Popular Electricity when writing to Advertisers-



POPULAR ELECTRICITY

-The WORLD Is YOURS For $3.00-
TECHNICAL WORLD MAGAZINE ) BOTH FOR
——————— and the

NEW PEERLESS 12-1NCB GLOBE f$3.00
The regular price of THE TECHNICAL WORLD MAGAZINE is $1.50 a year,

but it's worth far more. You could not duplicate the Peerless Globe for $6.00. We
have, however, purchased many thousands in order to bring this great bargain oppor-

tunity within the reach of our patrons and friends.

New Peerless 12-inch Globe
—the latest globe on the market, lithographed

in ten permanent oil colors. The stand

which is made of oak, weathered finish, is

more up-to-date and far superior to the old-

style iron base. The ball, or globe proper,

is finished with high-grade varnish and is,

therefore, impervious to water. It can be

kept bright by an occasional wiping with

a damp cloth.

TIME DISC—By means of a time disc at

the north pole, time at any point in the world

may be instantly approximated by noting the

time at the point where observation is made.

ISOTHERMAL LINES—The isother-

mal lines are represented by red and blue

lines for January and July and at various in-

tervals the mean temperature for three months

is noted.

The ANALEMMA—Just west of Mex-
ico is the Analemma representing a figure

eight. This is divided into months and
the months, in turn, into days, and
shows just where the direct rays pop .

of the sun strike the earth for // Elect.

every day
year.

Heighth 20

Inches.

NOTE. The globe weighs eight pounds when packed
ready for shipment. The subscriber must pay the
freight or express charges when delivery is made.

Technical World Magazine

Chicago, U. S. A.

ORDER
BLANK

Technical

World Magazine
Chicago, U. S. A.

For the $3.00 enclos-

ed please send me The
Technical World Magazine

for one year, and the 12-inch

Peerless Globe, as advertised.

Name. .

St. Address

City

For pur Mutual Advantage mention Popular Electricity when writing to Advertisers.
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THE NEW

t INCOMPARABLE

PEERLESS

VIBRATOR
HAS

NOTHING BUT

GOOD POINTS
MAY WE SHOW YOU

ONE?

MANHATTAN
ELECTRICAL SUPPLY

COMPANY
188 5th Avenue, CHICAGO

17 Park Place, N«w York

We Want a

Representative

In Your Shop
fl We have a plan by which farming

can be done on a large scale and pay
small investors very large returns.

<I We farm in TEXAS the land of op-

portunities, where you can harvest

some crop every month in the year.

*I It will pay every one to investigate

and secure an interest with us. Full

particulars free.

<l You can make $100 a week repre-

senting us without leaving your

present occupation. Try it.

National Farm ©. Land Co.
Dept A. ST. LOUIS. MO.

TQ BECOME A

SUCCESSFUL ELECTRICIAN
STUDY MECHANICAL DRAWING
WHY? BECAUSE IT teaches you the fundamental
principles of mechanical construction, design and oper-

ation. ALSO TRAINS YOUR MIND; develops your
ability to think,—to conceive of,—to understand and
use your mental ability. That's the point,—USE YOUR
MENTAL ABILITY—it brings success in any useful

employment.

Are you in the kind of Position that you like?

Do you wish to get more pleasant work ?

Do you want to become able to get more money?
Are you putting in long days at hard work?

The " FREEPORT IDEA" of Home-study is a big im-

provement in Correspondence Instruction;—you can now
get the help you know you need; get it in interesting

personal letters and worded in plain English. You will

enjoy studying Architectural or Mechanical Drawing

THE WAY WE TEACH IT^ because you begin by

doing actual drawing and go step by step, quickly and

easily into practical work. We furnish the above draw-

ing outfit.

If you are ambitious, but dissatisfied or misplaced

(no matter who or where you are) mark a cross (X) on

the attached coupon to show what position you would

like to get, fill in your name, address, etc., tear off the

coupon and mail it to us.

FREEPORT CORRESPONDENCE SCHOOLS
905 Rice Bldg., Freeport, 111.

I would like the position before which I have marked a

cross (X). Please explain without cost to nie, how
I can get such a position and be sure to hold it.

Mechanical Draftsman Manual Training Instr.

.... Sheet Metal Draftsman .... Bookkeeper
Architect Advertiser
Architectural Draftsman
Architectural Designer

. . . .Carpenter and Joiner

. Stenographer
• Steam Engineer
. Stationary Fireman

NAME AGE

.

CITY STATE..

ST. or R. F. D. OCCUPATION.

We will show you how to TRAVEL THE ROAD TO
PROSPERITY.

For pur Mutual Advantage mention Popular Electricity when writing to Advertisers,
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EXCELSIOR AUTO CYCLE
The Machine
Without a

Weak Spot
Tried in Every Big Road
Event of 1908, and made good
every time.

PERFECT
SCORES

In every Reliability Run, in-

cluding the F. A. M. New York-
Chicago and many others.

The big, powerful motor, broad, flat belt drive, positive lubricating system, scien=
tifically designed, straight line frame, low, comfortable saddle position, and other
valuable features, make this a perfect mount for touring and hard service, as well as
for pleasure riding in cities or on good roads.

POSITIVELY RELIABLE, ECONOMICAL, POWERFUL, SPEEDY AND SAFE
Three Models, ail described in our new catalog MC-129. Write for it today.

EXCELSIOR SUPPLY COMPANY
Established 1876. 233=237 RANDOLPH STREET, CHICAGO, ILLINOIS

Will You Accept This

Business Book if We
Send it Free?

Sign and mail the coupon below. Send no money I

Take no risk I

One hundred and twelve of the world's master business
men have written ten books—2,079 pages— 1,497 vital business
secrets, ideas, methods. In them is the best of alj that they
know about
—Purchasing
—Credits
—Collections

—Accounting
—Cost-keeping
—Organization

—Retailing
—Wholesaling
—Manufacturing

—Position-Getting
—Position-Holding

—Man-Handling
—Man-Training
—Business Generalship
—Competition Fightine
and hundreds and hun-
dreds of other vital busi-
ness subjects.

—Salesmanship
—Advertising
—Correspondence
—Selling Plans
—Handling Customers

—Office System.;
—Short- cuts Q d
Methods for e i»y
line and departmv-i:t

A 9.059-word booklet has been published a s-ribing, explaining, picturing
the work. Pages 2 and 3 tell about managing br ,'nesses great and small; pagei
4 and 5 deal with credits, collections and with i x k-bottom purchasing; pages

~Jt
nzJ -

h
.

andl 'nZ M? training men ; pages '/ a 12 with salesmanship, with
advertising, with the marketing of goods througi salesmen, dealers and bymail; pages 12 to 15 with the great problem of secu-ng the highest market
price for your services—no matter what your line; an., the last page tells howyou may get a complete set—bound in handsome ha, morocco, contents incolors—for less than your daily smoke or shave, almos. ts little as your dailjnewsprper. Willyou read the boot ifM send it/-, >1

Stud no money. Simply sign the coupon.

-The System Co., 151-153 Wabash Ave., .MraC0
If there are. in your books, any new ways to increase r. j business ormy salary. I should like to know them. So send on you, 'S-page free

descriptive booklet. Ill read it. 178^

Name

\ddress ___

business
.

{^Position

RUSSIAN
PROCESS
STROPS

At Half Price

Buy of the Maker

Send (

.'S cents for

the best Strop

m ade . Mo n e v

re f u nded if not

satisfied.

Illinois

Razor Strop
Co.

60 Wabash Ave., Chicago*

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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TELEPHONY
€J Is a handsomely illustrated, ably edited, weekly exponent of

one of the most marvelous of modern American industries.

i§ Twenty years ago the Telephone was a curiosity. Today it is a

Business Necessity. Practically indispensable, even in the Social

and Domestic affairs of the Nation. ^ The Independent Telephone
Field alone represents an investment of over $500,000,000, while

more than $25,000,000 is expended by it annually for supplies.

^ Here is a field affording young men of ability and ambition
greater opportunities than almost any other vocation which they

can possibly adopt. ^ Engineering, Contracting, Inventing,

Manufacturing, Construction, Maintenance, Management and
other departments of Telephone work reach out with open arms
inviting the talented youth of today to become the prosperous
leader of tomorrow.

Easy to Learn at Home
^ All of the fundamentals of Telephone work can be readily learned at home
by any bright young man through the reading of good books and the careful

perusal of the one great medium of the Telephone industry, "Telephony."
^ "Telephony" is a weekly publication which covers every phase of the
Telephone business. ^ In the course of a year "Telephony" presents over
4000 printed pages or the equivalent of more than 40 of the ordinary sized

$1.50 books. afe-The subscription price of "Telephony" is $3.00 a year,

but readers of Popular Electricity can secure it at a special rate of

$2.00 temporarily by employing coupon blank herewith.
^ We also present below a list of some of the leading Telephone books all of

which "Telephony" is prepared to furnish, postage prepaid, for prices indi-

cated after each. CJ Insert above your name, when ordering, either the
word "Telephony" or the title of the book you want.

BOOK LIST
A. B. C. of the Telephone, J. E. Homans $1.00
American Telephone Practice, K. B. Miller $4.00
Electrical Instruments and Testing, N. H. Schneider. $1.00
Handy Electrical Dictionary $0.25
Modern Electrical Construction, Horstmann & Tousley $1.50

r

Modern Wiring Diagrams, Horstmann & Tousley $1.50
Telephone Principles and Practice, G. W. Wilder $2.00
Telephone Construction, Installation, Wiring, Operation and

Maintenance, W. H. Ratcliffe and H. C Cushing, Jr $1.00
Telephone Construction, Methods and Costs, C Mayer $3.00
Telephony, A. V. Abbott (6 Vol.) _$6.00 ^

c*
o*

TELEPHONY
PUB. CO.

Monadnock Block
P CHICAGO, ILL.

Gentlemen: I enclose
herewith S lor

which please send me . . .

Telephony, W. C Boyrer $3.00

And Paul Latzke's Great Telephone Story, "A Fight with
an Octopus' '

$0.25

Write for Our Telephone Book
Catalogue, Free

^

Name
St.

City

State
(Popular Electricity)
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The

Omaha Electrical Exposition
May 6th to 15th 1909

In the Omaha Auditorium

This will be the most complete and most beau-

tiful Electrical Show ever held west of Chicago.

Grand and original scheme of illumination, with

unique and attractive arrangement of exhibits c

This is the one great opportunity of the year to

reach the Electrical Supply Merchants and

Electrical Contractors of the Great West.

Booths substantially built and ready for exhib-

its on May 3d. Show opens May 6th.

For space, prices, and all other information,

address

J. M. GILLAN, Manager,
OMAHA, NEB.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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TRAINING
Outweighs Long Service

There is no better proof of this than the everyday scenes of long-service

untrained employees at the beck and call of younger men who occupy the big posi-

tions because of their training. It's a case of Training vs. Long Service—with the

odds all in favor of the trained man.

Get out of the untrained rut. Mark the attached coupon and let the International

Correspondence Schools of Scranton tell

SALW-mim coupon
you how you can qualify for a better

position. How you can protect yourself

against servitude in your old age. How
you can become an expert at your chosen

line of work. No necessity for leaving

home. No books to buy. Mark the cou-

Don. It will bring you advice and infor-

mation worth dollars to you. Marking the

coupon puts you to no expense and places

you under no obligation. Mark it NOW.

HOW THE I.C.S. RAISES SALARIES
That the Business of the I.C.S. is to Raise

Salaries is shown by the monthly average of 300
letters VOLUNTARILY written by students report-

ing salaries raised and advancement won through
I. C. S. help. During October the number
was 274.

So long as you can read and write there's

an I. C. S. way by which you can succeed in

life. Let the I. C. S. tell you what it is.

MARK THE COUPON NOW.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 1102, Scranton, Pa.

Please explain,without further obligation on my part, how
I can qualify for employment or advancement in the position

before which I have marked X

Bookkeeper
Stenographer
Advertisement Writer
Show Card Writer
Window Trimmer
Commercial Law
Illustrator
Civil Service
Chemist
Textile Mill Supt.
Electrician
Elec. Engineer

Jlechan. Draughtsnir.

Telephone Engineer
Elec. Lighting Supt.
Mech. Engineer
Plnmber & Steam Fitter

Stationary Engineer
Civil Engineer
Building Contractor
Architec'l Draughtsman
Architect
Structural Engineer
Banking
Mining Engineer

Street and No.

City

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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44. ELECTRIC
PORTABLE
POLISHING
MACHINE
Consists of small motor with
Straps for ^-ringing over opera-
tors shoulder and on the arma-
ture shaft of the motor a flix

shaft is provided, at the end of
which is a holder for rotary pol-
ishing discs, buffs, etc. Useful
for polishing signs, railings and
other brass work. Also in the
garage central station, etc.

ELECTRICALLY OPERATED AIR
COMPRESSORS

For Garages, Saloons,
Central Stations, Air
Brush work, etc. etc.

Single and double
cylinder types.

Automatic pressure
regulators.

We make a line of small electric

lath;s and a variety cf other electric

specialties. Write for circulars and
price.

VICTOR ELECTRIC CO.
55-61 Market St. CHICAGO. ILL.

RINQ WITHOUT BATTERIES

The Rollinson Bell Ringer
will operate buzzers, door bells, hotel calls, elevator calls,

automatic gas lighters, etc., from an ordinary 110-volt
lighting circuit, without the use of batteries.
The bell ringer is made in three sizes, all three taking

103 to 130 volts from the line and changing it to 6-13-19

and 8-16-24 volts respectively for supplying the bell cir-"

cuit. Using alternating current, the device may be said
to operate without cost for current.

MOHAWK ELECTRIC CO., Albany, N. Y.

HELP-A-PHONE
How often do you have important conversa-

tions over your phone?

How often have you failed to hear distinctly?

The Help-a-Phone is just what you need

where the noise of the typewriter, the buzz of

conversation or the rattle of machinery inter-

feres with the accurate and satisfactory hearing

of messages.

Makes telephoning possible under any con-

dition. Makes whispered conversations possible

on local lines.

Offices, homes and shops where it has been in

use report that it is invaluable. Money cheer-

fully refunded if you ';re not satisfied. State

in ordering whether i; is to fit a Bell or other

instrument. Sent on receipt of price S3. 50.

\

If you are not interested as a telephone user
Proposition. We have men and women who arc

Western Help-a-Phone (

CHA'

send to us for a few facts and figures on the Help-a-Phone as an agency
coming money.

Company, 56 5th Ave., Chicago, III.

5. E. GREGORY, Pres.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Excel Electric Laundry Irons,

Electric Universal Coffee Percolators, Chaf-
ing Dishes, Tea Pots, Tea Kettles, Nursery-
Food Warmers, Cereal Cookers, and many-
other useful Electric Appliances, described
in our attractive catalogue " H."
The next mail will bring it if you write us.

All "Excel" Appliances

GUARANTEED

"Excel" in durability, attractiveness and
efficiency.

Lowest in price.
We desire to quote discounts to leading

Electrical Houses.

EXCEL ELECTRIC HEATING CO.
237 Broadway, New York City, N. Y.

Dealers—Send us your name at once,

we want to send you FREE
our Catalog 15.

Write at once.

R.Williamson&Co.
Manufacturers of

Electric and Combination
Fixtures and House
Lighting Supplies.

Washington & Jefferson Sts., Chicago

WIRELESS EXPERIMENTERS ATTENTION
Our Circuit Detector will be a most valuable addition to your equip-
ment. Just the instrument for testing your apparatus and connec-
tions. Detects all circuit and connection troubles.

Makes an Ideal and Reliable Wireless Operator's Head Receiver.

Complete—with high grade receiver—leather covered head band

—

battery and 5 foot green cord.

Sent Prepaid—to any part of the U. S. or Canada on receipt of $2.50.

Our watch case style 'W" telephone receiver sent Postpaid on
receipt of 80 cents.

Three foot cords for same 20 cents.

We are the Manufacturers. Send Us Your Orders. -

Wm. J. Murdock & Co., 40 Carter St., Chelsea, Mass.

PAT. APPLD FOR

S^SSlSSl DIAMONDS ON CREDIT
20% DOWN 10% PER. MONTH

Why wait for your Diamond until you have saved the price? Pay for it by the
Lyon Method. Lyon's prices are fully 20% lower than any others. Lyon's Diamonds
are guaranteed perfect blue-white, imported in the rough, cut and polished here to

save import duties and middlemen's profits. A written guarantee accompanies each
Diamond. You have the option for exchange at any time at full purchase price All
goods sent prepaid for inspection.' 10% discount for cash. Send now—today

—

for our catalogue No. 2, splendidly illustrated. Established 1843.
J. M. LYON & CO. - 71 Nassau St., New York

is
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

Summer Comfort in the Office
You wouldn't do without an electric light anywhere because of its trifling cost. The

General Electric fan costs no more to operate.

Summer heat is reduced at a cost less than that for lighting winter's darkness. Sum-
mer makes less demand for electric light. You should give yourself and office employees

the benefit by enjoying the comfort given by General Electric fans.

Neglected Wastes Takes the Dividends
No man can keep alert to the vital elements

of business details if he is oppressed by the heat
or depressed by foul air. The General Electric

fan will help him by dispelling both.

Mistakes are all Lost Motion
The one who makes mistakes is not so much

to blame as the one who permits conditions that

favor mistakes. The General Electric fan keeps

the air fresh and cool and the worker keen and
accurate.

The 1909 design of the General Electric fan merits your exclusive attention. Its many
points of superiority are easily recognized—noiseless operation—even distribution of air

over a large area—little space occupied—little current consumed—speed can be varied to

produce a gale or zephyr at command—designs adapted to all ventilating and cooling pur-

poses—and so, many points, too numerous to mention here, have been taken care of by
the General Electric Company. You benefit more than you know when you buy a Gen-

eral Electric fan.

A beautiful

Catalog No.

4632T il =

lustrating

these fans

is a vaila=

ble for

those in-

terested.

GENERAL
ELECTRIC

COMPANY

SCHENECTADY,

^^^ NEW
Sbg*- Y0RK

//////fis/////s/?ss//y,//y/jy/y//jy/sxsX/y/7szy#iM^s^^
2117

IS ||l
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LET US FIGURE
on all your Electrical Work. Some of the

largest contracts on Electrical work in the

country have been performed by us.

WE INSTALL
Power and Light Plants. Genera-
tors and Motors, Electric Light
and Power Wiring for Factories,
Churches, Schools, Colleges, The-
atres, Office, Store and Residence
Buildings.

Estimates cheerfully furnished for this
class of work in any part of the U. S.

WE MANUFACTURE
Switchboards, Panelboards, Steel
Cutout Cabinets, Junction Boxes,
Service Switch Boxes, Theater
Stage Plugs, Experimental Switch-
boards and Appliances for High
Schools and Colleges. Newgard re-

ceptacles and other electrical spe-
cialties.

All Electrical work at the Chicago Electri-
cal Show installed by us.

Manufacturers of the Famous "Newgard" Waterproof
Receptacle and Globe.

HENRY NEWGARD & CO.
' 30-32 West Monroe St., Chicago, 111.

Secured

By Star

Screw

Anchors

Finish your
work up
neat, strong,

and clean with Star Screw Anchors

—or in heavy work with Star Expan-
sion Lag Screws or Star Expansion

Bolts.

This is the Star Screw An-

te; _ iii chor to use, drill a hole in

'SB wall and insert: run screw

through fixture and on into

the anchor; as the screw

tightens the anchor expands and holds as

long as the wall stands.

Catalogue and Samples on request.

STAR EXPANSION BOLTCO.
BAYONNE, N. J.

[ 25c BOOKS ]

Our 25c Electrical Books are
immensely popular

Here are some of the Titles

Electricity

Dry Batteries.

Electrical Circuits and Diagrams,
(Part 1) Direct Current.

Electrical Circuits and Diagrams,
(Part 2) Alternating Current.

Electric Bells and Alarms.
Modern Primary Batteries.

Experimenting with Induction Coils.

Induction Coils. How to Make and Use Them.
Simple Experiments in Static Electricity.

The Wimshurst Machine.
Alternating Currents, Simply-Explained,
Small Accumulators.
Small Electrical Measuring Instruments.

All Fully Illustrated

Mailed postpaid upon receipt of price

Send for full List of over 60 TitlesFREE

SPON m. CHAMBERLAIN
123 E. Liberty St. NEW YORK

ntercontinental
\p]niverv^ity

BOARD OF DIRECTORS
Includes Justice DAVID J BREWER,
U. S. Supreme Court ; Hon. MARTIN A.
KNAPP, Chairman Interstate Commerce
Commission and Senator CHAUNCY M.
DEPEW. EDWARD EVERETT HALE,
Co-founder.

fid ward ETerettHMc
AskforCatalog.22
State course
wanted

Instruction by mail in prac-

tically all Hne9 of business,

scienceand education.
Law-Bookkeeping—Ac-
counting— Civil Service—
Engineering — Mechanical

Drawing—Business Letter

Writing. 160 separate
courses. To be well ed-

ucated is to be well

paid. We will help

you to a bet-^^ Interconlinentai

ter place ^s^ University

in life ^^ 1444 "L ' Street.
Washington. D. C,

Please send the year book and
catalog

For our Mutual Advantage mention Popular

I am interested in

Electricity when writing to Advertisers.
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"I MADE $88.16
irst 3 days!" writes Mr. Reed of Ohio. Mr. Woodward earns $170

a month. AGENTS all making money. Mr. M.L.Smith
turned out $301.00 In two weeks. Rev. Crawford made

.00 first dav.

LET US START YOU
in Gold. Silver, Nickel and Metal plating. Prof.

Gray's new electro plating machine plates on
j ewelery, table ware and all metal goods.

Prof. Grav's new Royal immersion process, litest

•c-A method. Goods come out instantly

with fine brilliant, beautiful thick plate

readv todeliver - no polishingor grind-

ring. Every family, hotel and res-

jtaurant wants goods plated.

AGENTS HAVE ALL
THEY CAN DO—

^people bring it. You can hire boys
'to do the plating as we do. Men
and women eather work for small

L Work Is fine—no vr-iv to do it better. Xo experience re-

oTjired—we teach vou. Outfits ready for work when received.

Materials cost about 10 cents to do Si. 00 worthor p ating. ^ De-

mand jor plating is enormou-i. WE ARE RESPONSIBLE and guar-

antee evervthing. . , . , ,

Call or write today. Our new plan, testimonials, circulars and

SAMPLE FREE. Don't wait. Send us your address anyway.

Grav & Co. Plating Works, 117o Gra> Building, Cincinnati, Ohio.

B
•-¥>£•! Printing Window
lg I rOIllS Cards and Signs

Easy
Terms

SIGN WRITER PRESS COMPLETE, $45
including three sizes metal tvpe. 500 blank cards size 6x6 to 10x18

Inches. 2 lnting rolls and plates. 2 tubes best Ink, black and red. A
practical machine, size 20xi0x8. Weight 68 lbs. Shipping weight
with complete outfit. 10 lbs. E^ery merchant daily meds attractive

displav si irns. cards and price tickets for store arnl window adver-

tising." Press prints anv size card to 28 Inches. Two or more colors

printed at < ne time. HO experience necessary. Easy payment*.
Tarms: t25 cash. «10 per month fur three months. Free catalog.

AUTOMATIC PRINTING PRESS COMPANY
403 Crilly Block, Chicago, 111.

J
I IOTT ^\i IT L°w-Priced 3-'b Mop; turn
KJO 1 \^W I crank to wring: hands keep———^—

—

^—~ clean. Women all buy. 150%
profit to Agents. Cost 40c dozen lots: retail at $1 each;

exclusive territory* given: send for free catalog.

U. S. MOP CO. 604 Main St. Lelpsic, O.

the motorcycle supreme

THE.
r
AUTDM0DIlI OF THE MA?™*

Fist e

tianous road at slow or high speed. The Thor, with : at
any repairs, vras the only one of 9 contestants to complete
the 1. 116-—:".= crtss ::ur.:r.- en i -.trance test :: Chicago
Motor Cycle Club.
Models'—$150 to $300. Motors—2\h H. P. to 6 H.P.

Agents Wanted in Every City and Town.
Largest Motor Cycle Plant in America. Over 10.000

Thor motors in use. Features not on any other motor
eveie. Catalogue ~i:h cur liberal :::: csicion ::tt

AURORA AUTOMATIC MACHINERY COMPANY,
Dept. C. Aurora, Illinois, U. S. A.

THE AMERICAN SOCIETY OF ELECTRICAL

STUDENTS.

All Students of Electrical Engineering, Physics, and
the Mechanic Arts, are invited to become Charter mem-
bers of the above Society.

The Society will hold Annual Conventions, own its

own Information Bureau, and will publish and issue to
its members a Monthly Bulletin of the latest Achieve-
ments in the Arts and 5:.r-::es. and tonics resl

to Students. Charter Membership fee, $2.oO and Annual
S2-00.

7:r further particulars and address all applications
for membership to

Louis E. Walkins, . & e. Engr. Brockton, Mass,

P. 0. Box 204, or No. 140 Belmont Street, Brockton, Mass.

tEARN^TO

DRAW
Artists and draftsmen make S20 to S100

a week. Pleasant, re-
fined, facinating
work for men,

women boys
and girls.

"We guarantee
^mustr<Uing,Canoonina,Conu V>?

. fc/
V proneiencv or

mercial Designing taught by V rW ^-V^ will r*-
artista trained In American and Eu- X^ V.^-^w, f ,, n rt

ropean Schools. Instruction adapted ^*v -. ...4 YVT* L,,;,^
to each student's needs. Advisory Board \^J*
of world's best artists approves lessons. >t>P5
Test Work Sent FREE to ascertain Indi-
vidual talents and needs. State course wanted
You assume no obligation. Mechanical. A
itectural and Sheet Metal Pattern Drafting also
taueht successfully. ACME School of Drawing
237 South St. Kalamazoo. Mich. If Interested, ask about the

ACME RESIDENCE SCHOOL IN KALAMAZOO

FLASH

D*pi.+a
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NEW BOOKS FOR BOYS
A book that, the boy will eagerly devour.

Shows him what he can do with his own
hands, and ac-
complish results
with inexpensive
materials. Tells
how to make sim-
ple batteries, in-

duction coils,

telephones, wire-
less telegraph ap-
parat us , and
hun d reds of
other interesting
and instructive
articles.

Explains brief-

ly and in simple
language the
workings of elec-

tricity in its
daily application
and has an ap-
pendix of elec-

trical terms and
phrases. Ever}
boy should have
this book. 407

pages with 274 illustrations. Price, SI. 75.

Given free for three paid subscriptions to

Popular Electricity

Presents the subject in a wav that makes it

both interesting and instructive and easily
understood by
y o ung people.
Describes vividly
the invisible
wonders of the
mysterious world
of magnetism.

Fascinating as a
fairy tale. De-
lights both young
and old. 325
pages, 77 illustra-

tions. Price $1.50.
Given free for
three paid sub-
scriptions to

POPULAR ELECTRICITY

Enclosed find-

Name —

!

Address

City

State

—please send

(Name book.)

CYCLOFrjS CYCLOP^ XYGIBH» CYCLOP

;mmm Willimmm
Mfflffll BffifflEiji BBIfflWttflBtt

gas jbkg:

'KlKMftn

MECHAN

Cyclopedia of

Automobile

Four big volumes— 1 ,700 pages— 1 ,500

illustrations—full page plates—halftones

—

diagrams—sections, etc. Thoroughly in-

dexed and bound in half morocco. Con-
tains complete instruction on repairing.

Explains every type of car and mechanism,

care of auto, art of driving— a practical

guide for information regarding construc-

tion, maintenance and operation. Written

by experts. For Owners, Dealers, Build-

ers, Salesmen and Chauffeurs, Prospective

Buyers, Agents, etc.

Free Introductory Offer:

EXAMINE THESE BOOKS AT OUR EXPENSE.
We will send you a complete set by prepaid express. Keep them
five days—give them a thorough and careful examination. If you do
not wish to keep books advise us and we will have them returned at

our expense. If you keep the books send us $2.00 in five days and
$2.00 a month until special introductory price of $12.60 has been
paid. Regular list price $24.00.

PARTIAL LIST OF CONTENTS:
Automobile Operation— Care— Trouble — Breakdown — Re-

pairs—Automobile Power Plants—Cooling and Oiling Systems

—

Ignition Systems—Spark Coils—Buying a Motor Car—Gasoline,

Electric and Steam Cars— Tires — Puncture— Accessories —
Driving— Motorcycles — Gas and Oil Engines— Fuels— Care of

Gas Engines— Electricity— Storage Batteries— Direct Current
Motors—Mercury Vapor Converter—Primary Batteries—Steam
Engines and Boilers—Valve Gears—Indicators, etc.

Order promptly and we will include FREE for one year, as a
monthly supplement, the TECHNICAL WORLD MAGA-
ZINE, a regular $ 1 .50 monthly, full of interesting scientific topics

written in popular form.

FREE OFFER COUPON
American School of Correspondence, Chicago, U. S. A.

Please send set Cyclopedia of Automobile Engineering- for 5 days
free examination; also Technical World for 1 year. I will send {2.00
within 5 days and J2.00 a month until I have paid $12.60; otherwise I

will notify you and hold the books subject to your order. Title not to
pass until fully paid.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Our Regular Stock of

Tungsten Multiple Lamps
IS UNEQUALED BY ANY OTHER MANUFACTURER

40 Wat:
;.r.ai: b-Vo)

40 TVa-

a

100 Watt

PROMPT DELIVERY AND BEST QUALITY
CHARACTERIZE

G-I TUNGSTEN LAMPS
Write for Descriptive Bulletin No. 6D

The General Incandescent Lamp Company

Cleveland, Ohio.

SAN FRANCISCO OFFICE
403 Atlas BIdg.

ST. LOUIS OFFICE
1434 Syndicate Trust BIdg

KANSAS CITY OFFICE
509 N. Y. Life BIdg.

NEW YORK OFFICE
30-32 E. 20th St.

CINCINNATI OFFICE
225 E. 4th St

SEATTLE OFFICE
223 Colman BIdg.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Want To Sell

More Electric Current ?

The demand for electric current

can be greatly increased by adver-

tising the advantages of electric

power and light.

For years we have prepared

and placed such advertising

for the largest Central Elec-

tric Stations in the Country.

We will be glad to show you
what we have done for them, and

what we can do for you.

Wm. D. McJunkin
Advertising Agency

Business Builders

167 Dearborn St. Chicago

"Vesta
Pocket
Electric

Lantern
DRY STORAGE I

BATTERY f

TUNGSTEN

/

BULB '

This is not a toy but is a practical portable lantern
designed in response to an increasing demand for a
safe powerful light where the use of gasoline oil or
a candle is dangerous.

The battery is so made that it can be carried in the
hip pocket without inconvenience and will give an
exceptionally clear, white light from 12 to 15 hours on
one charge.

Recharging can be done at small cost and the bat-
teries will last for many months if properly cared for.

Write for further information.

Price $5.00

VESTA ACCUMULATOR CO.
1338 Michigan Ave., Chicago, III.

Something

for

Everybody

An Invention for

the People

To See it is

to Want it

Tungsten Adapter
For Burning Tungsten Lamps on

Any Fixture

Only one difficulty has stood in the way of the uni-
versal adoption of the Tungsten lamp— it must be
burned in a vertical position—and many fixtures and
sockets are not installed with this in mind

.

((
The Benjamin Tungsten Adapter disposes of this

'_' vertical difficulty" in less than a minute's time. It
is as inexpensive as it is simple.

_
While the necessity for buying fixtures is thus ob-

viated, old ones are not infrequently improved in
appearance by the changed position of the lamps.
Let us tell you more about it.

BENJAMIN ELECTRIC MFG. CO.
42 W, Jackson Blvd. CHICAGO

Electrical Testing
So You Can Understand It.

Are you 'limited in the knowledge of Electrical
Testing?

Are you spending lots of time and money looking
for troubles that you could locate and clear with the
apparatus you now have at hand, or could make, if

you only knew how.
It is wonderfully simple when you understand the

principle.
We tell it to you so you can make even difficult

tests the first time.
Our language and drawings simply make you see

the theory and then you cannot make a mistake.
For 25 cents we can furnish you information on

Electrical Testing subjects, written in a non-technical
manner so that you can advance in this line of work
to the rank of an expert. The information is worth
many times the price and you cannot afford to be
without the newest practical schemes. Money re-

funded if not satisfied.

Enclosed find 25 cents for which send me the fol-

lowing instructions.

1. How to locate telephone cable 25c for each
trouble with a voltmeter. intruction.

2. How to test telephone lines by ear. .

3. How to wire your voltmeter to £**'"

make all manner of tests and loca- *

tions. New methods. 3

4. How to make loop tests with a 4
Wheatstone bridge.

Name
Address "

*

City

Middleton Bros. ^^chVcago^ill!^*

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Which Man Will You Be?
The man that works in the factory or store, or keeps the books, or
does the office work, is not the one that draws the big pay envelope.
It is the man that sells the goods; there is no limit to what he
can earn. Good salesmen earn anywhere from

$1,000 to $10,000 A Year
and expenses. We will teach you to be a high-grade.Salesman by mail
in eight weeks and our Free Employment Bureau will assist
you to secure a position as a Traveling: Salesman with a reliable firm. We
received calls for salesmen from 3,000 firms last year, and assisted hun-
dreds of our graduates to secure good positions where a ereat many of
them have earned from $100 to $500 a month and expenses and some of
them even more than that. We are receiving hundreds of new calls for
salesmen for the summer and fall rush. If you are ambitious and want
to enter the most independent, best paid, pleasant profession in the
world, where you can increase your earning from two to ten times, our
free book, "A Knight of the G"ip" will show you how. Write (or call)

for it today. Address nearest office.

Dept* 158 National Salesmen's Training Association,
New York Chicago Minneapolis '' Kansas City San Francisco

Make More Money
Increase your personal earnings or those of your business by
learning the modern method of business promotion. If you are
handicapped by the small salary of a narrow, crowded line of
work, prepare for one of the varied well-paid positions in the
great profession of advertising. If you are a business man and
want to increase the volume and profits of your business

Learn Advertising'
We provide expert, practical instruction in writing, planning

and managing retail, mail-order, trade-paper or ask-the-dealer ad
vertising, agency work and soliciting. To prove the super-

iority of our instruction we offer the mail course on

30 DAYS FREE TRIAL
or an evening Free in New York. Write for particulars.
National advertisers should ask for Business Analysis
Blank for planning campaigns.

George Frank lord, inc., 333B 4th Ave., New York

U.S. or

CANADIAN

PATENTS

ASSOCIATES throughout Continental
Europe, Great Britain, the Colonies,

South America and Canada enable us to
investigate and prosecute foreign interests
with dispatch.

Our Pamphlet No. B for the asking.

We pay all expenses and
disbursements except

Government fees

THE INDUSTRIAL LAW LEAGUE, Inc.

170 Broadway, NEW YORK CITY, N. Y.

A Practical Book—for Practical Men
Electrical Wiring and Construction Tables, by Henry C. Horstman and Victor H. Tousley. Saves tedious calculations.

Every wireman, foreman, engineer, contractor, architect should have a copy. Bound in^full Persian morocco. Handy
size for coat pocket. Price $1.50. A few handled copies, good as new, for $1.09 each. Get yours while you can. Won't
last long

POPULAR ELECTRICITY PUBLISHING COMPANY, Book Department
Monadnock Block, Chicago, 111.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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IF YOU HAVE-

RHEUMATISM
sign and mail this coupon to

MAGIC FOOT DRAFT CO., Dept. 540F

Jackson, Mich.

Return mail will bring you a $1.00 Pair of Magic
Foot Drafts to try Free. Read below.

Upon receipt of above coupon we will send

you by return mail, prepaid, a regular $1.00 pair

of Magic Foot Drafts, Michigan's Great External

Cure for Rheumatism of every kind

—

chronic o"

acute— Muscular, Sciatic, Lumbago, or Gouc.

Xo matter where the pain or how severe. Then,

and only after you have give them a thorough

trial and are fully satisfied with the benefit re-

ceived, you can send us One Dollar. If not, you

pay nothing. You decide and we take your word.

FREDERICK DYER, Corresponding Sec'y.

Magic Foot Drafts have been sent on approval to_ many
hundreds of thousands, and no one paid us a cent until atter

trying them. Isn't this evidence that the Drafts are a re-

markably certain cure? trademark jm - :."//A
Surely you cannot go on suf-

fering when such a cure will be
sent you to Try Free for
simply mailing the above
coupon. They are curing even
old chronics of 30 and 40 years
suffering. Will you try them ?

Then just mail the coupon with your full address to Magic
Foot Draft Co., 540F Oliver Bidg., Jackson, Mich. Send no
money—only the coupon. Write today.

IP VIT*DV C\ TV IT* interested in Elect r i c i t y
ILi V H#I\ I KJLV H# needs—should have Handy
Electrical Dictionary, vest pocket size. 224 pages, 48,000
definitions, seven pages of diagrams. Cloth binding. 25cts;
Red leather, gilt edges, 50cts. Special price 30 days only,
40cts prepaid. Order today.

Popular Electricity Publishing Company
Book Dept., Monadnock Blk., Chicago, 111.

CureYourself
Right at Home With

Vibration
Health is -waiting for you! Per«
feet, abounding, glowing- health
—such health as you have not
known for years, perhaps. And
without the aid of doctors, drugs
or medicines! No matter what
ails you; no matter even if your
case has been pronounced in-

curable—don't give up hope I

Vibration, the marvel of the
20th century, has cured un«
counted thousands of people
who thought they were hopeless
Invalids.

s-THE WHITE CROSS ELECTRIC

VIBRATOR
is the greatest boon that suffering humanity has ever
known. It gives life and health, strength and beauty to all.

It sends the good red blood leaping and coursing through
your veins, puts new life into disused muscles and nerves.
It shakes the disease right out of your system.
The White Cross Electric Vibrator is the only instru-

ment in the world which enables you to make use of the
three great natural forces, Vibration, Faradic and Gal.
vanic Electricity—right in your own home! Itisaper«
feet Massage Vibrator and Medical Battery combined for
less than the usual price of either.

VIBRATING CHAIR FREESSf^* **
form any chair into a perfect Vibrating Chaii
You can take Vibratory treatments and
Swedish Movements right in your own
home, that physicians and sanitariums
charge $2 to $3 apiece for.

CURES THESE DISEASES:
Head Ache Asthma Heart Trouble

Catarrh Neuralgia Deafness

Insomnia Earache Stomach Trouble

Indigestion Weak Eyes Skin Diseases

Weakness Nervous Debility Scalp Disease

Rheumatism Constipation Lumbago

All these and dozens of other chronic and acute diseases
can be instantly relieved by Vibration and Electricity.

Valuable Book Given Ats?ay
Send us yonr name and address on the attached coupon at
once and we will mail you a copy of the famous book,
"Health and Beauty,'' absolutely free and postpaid.
Tells how to prevent and cure disease and become
healthy, hearty, happy and beautiful in a natnral
way. No matter how well you are now, you need
this book. It has saved thousands of lives—it may
save yours. No obligations—just your name
and address.

SIGN THE COUPON mr
Get the free book at once. Let us tell

you iboutour liberal Free Trial Offer.
Get Xir special 60 day introductory
dis( wnt. Learn how you and all

you loved ones can get well
witl out drugs or doctors. Re-
men Oer. no obligations, just
nan :and address. Get the
free book today.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

IF YOU WANT THE BEST
VIBRATOR MADE

BUY THE

AMERICAN
NO FREE TRIALS-

BUT

YOUR MONEY
BACK on request

at any time with-

in six months of

the date you pur-

chase, either
through your deal-

er or from us direct

if you will simply

say that you are

not satisfied.

ONCE THE AMERI-

CAN VIBRATOR

is in your home,

you will never part

with it. Unlike
the so-called vibra-

tors sent you for

one week free trial

on approval, The

American is just as

good as new after

years of constant

use.

Made and Sold at a Price That Pays for

Perfection, not Cheapness
No other vibrator nearly so good from a technical, medical or commercial viewpoint.

There are a hundred reasons why the American Vibrator is best and should be in every

home.

Send for our Free booklet and learn all there is to be known on the subject of vibrators

and their uses.

CENTRAL STATION MANAGERS AND DEALERS—We are developing a re-

marKable distributive plan for your benefit. Write for details.

Southern Illinois Electric Company
ANYTHING ELECTRICAL

508-12 Missouri Ave., East St. Louis, Illinois

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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PROMOTED!
^ Don't worry about the boss not having his eye on you and noticing the improve-

ment in your work. Remember he is human—he is on the lookout for good men.

His success, and the firm's depends on his ability to select the right man.

{J If you are a little better than the other man—if you know more about your work
than he does, do you suppose the boss will pass you by and boost the other fellow?

€[ You wish you had a better job. You wish you knew more, then you could do more and earn

more. Fill in the blank form below and let us tell you how these wishes can be realized.

^ Our advice, based upon the experience of our

successful students and graduates will cost you
nothing. It may start you right and change your

whole future.

<J The American School of Correspondence is an educational

institution. We employ no agents or collectors. The merit

of our work makes this unnecessary.

•I Advice regarding the work you wish to take up and our

complete Bulletin will be sent for the coupon. There's no
obligation attached to this— mail it to-day.

WE HELP MEN HELP THEMSELVES

AMERICAN SCHOOL of CORRESPONDENCE
CHICAGO. U. S. A.

FREE INFORMATION COUPON
American School of Correspondence :

Please send me free your Bulletin of engineering information

and advise me how 1 can qualify for position marked "X."

. ..Electrical Engineer

. . . Draftsman

...Civil Engineer

. . . Mechanical Engineer

. . . Stationary Engineer

. . .Structural Engineer

. . . Municipal Engineer

. . . Railroad Engineer

. . . Structural Draftsman

. . .Telephone Engineer

. . . Heating and Ventilating Engineer

. . . Plumber

. . .Architect

. . . Hydraulic Engineer

...Textile Boss

. . .Sheet Metal Pattern Draftsman

. . . College Preparatory Course

. . . Sanitary Engineer

NAME
ADDRESS
OCCUPATION

P. E. 6-09.
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THE SOUTHERN

ELECTRICAL AND INDUSTRIAL

EXPOSITION

will be formally opened at the

ARMORY in LOUISVILLE
BY

PRESIDENT WILLIAM HOWARD TAFT
who will press a button in Washington

starting the machinery on

MONDAY, APRIL 12, AT ONE O'CLOCK

For twelve days, April 12 to 24, there will be exhibited:

The product of the factories of the leading electrical concerns of the

United States.

The product of the big industrial enterprises of the country and of

the cities of Louisville, Jeffersonville and New Albany.

The product of the retail stores of Louisville, exemplifying the mer=
chandising advantages offered by the merchants of the first city in the

State.

Marconi's Wireless Telegraph.

Two concerts daily by Natiello and his band.

There will be scores of other attractions in booths, including an elec-

tric clock, the largest in the world, in a most brilliantly illuminated Ar=

mory.

To which the public is invited. The admission at the door will be

25 cents. For space apply to

A. TRACKMER, Secretary.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Are You Using Central Station Power?
IF NOT—A WHITE LILY GAS ENGINE should be your first thought

when you BUILD YOUR OWN POWER PLANT.

Stands up under the severest tests. Guaranteed free from imperfections in

workmanship and material.

Let us give you the benefit of our Knowledge on Gas Engines when applied

to Electric Power Plants.

Our 30 days' free trial, which is the only way our Gas Engines are sold

—

ought to convince you that the White Lily Gas Engine is the only Engine for

your needs. We have data on Installing Power Plants which will interest

psjr^S^-M you greatly.

White Lily Mfg. Co., 1549 Rockingham Road, Davenport, Iowa.

16 to 1

FOR SALE AT ALL LEADING HARDWARE
STORES, OR SENT DIRECT, <n| |^
POSTAGE PREPAID, $ 1 • 1 3.

Wiet-Goethe Combination Gauge

and Caliper Rule

You can carry more than sixteen ACCURATE TOOLS in your vest pocket.

Every High grade mechanic shouid have one of these tools.

Chicago Steel and Brass Works

1700 Fisher Building

WIZARD TOY MOTORS
For alternating and direct current 1 10 volts—Just use your

electric light socket—The most substantial and
powerful toy motor on the market.

Wizard Motors operate on Any Light Circuit; simply hook
into the light socket; plug and cord with every order. We
make all kinds of Toy Motors. Write for Circular 27.

TYPE

TYPE D. $5 00 Express prepa : d.

Cor.

THE WIZARD COMPANY,
Dearborn and Randolph Sts. CHICAGO. ILL.

75c TO KNOW HOWTO BE A COMPE-
TENT TELEGRAPH OPERATOR

Best "Plain English" treatise on the art of Telegraphy. The

Demand Exceeds the Supply for good Operators, so be fit.

Regular price of Telegraph Instructor is $1.00; for thirty days

only we will send it to any address prepaid for only 75c.

POPULAR ELECTRICITY PUBLISHING CO., Monadnock Bldg., Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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DIAMONDS^CRED
20% DOWN— 10% PER MONTH

Why wait for your Diamond until you haVe saved the price ? Why not have the use

and pleasure of same immediately and pay for it by the Lyon Method ? Lyon's prices I

are fully 20 % lower than any others. .
Lyon's Diamonds are guaranteed perfect blue-

white, imported in the rough, cut and "-polished here to save import duties and middle-

men's profits.. A written guarantee accompanies each Diamond. You have the option

for exchange at any time at full purchase price. AH goods sent prepaid for inspection, c

*imMAti££kL-

ij-M-iiyoNfc.c6'"'^ff¥&fr
BUSINESS •SOCIAL VVFAITH TTT\P l^fA vStPl*
PROMINENCE SUCCESS "LAL\n *"C 1AU.OUJA

MEMORY

My book: 'HOW
TO REMEMBER,
sent free to read-
ers. It opens the
doors of wealth
and achievement
with the master
key that fits all
locks.

" Yon are no greater intellectually than your memory **

There is nothing difficult about my method. You can study anywhere, at any time.

in spare moments. I have taught more than 40,000 people how to remember. My
method teaches you how to remember things you have seen, read and been told about,

increases business capacity, income, social standing— also how to remember faces, names,

business details, studies — develops will, concentration, personality, self-confidence, conversation,

public speaking, writing, etc. Write today for free copy of my interesting book- "How To
Remember" — and see how simple my memory training really is. Address ^

DICKSON MEMORY SCHOOL, 929 Auditorium Building, Chicago

WE

OFFER

YOU THE

MOST DE-

LIGHTFUL

HOTEL

ACCOMMO-

DATION AT

MODERATE

COST

BROADWAY, (Lincoln Square) and 630 St.

NEW YORK CITY
All surface cars pass or transfer to dcor
Subway and ' L" stations, one minute

ALL MODERN IMPROVEMENTS
Rooms, with detached bath, • • $1.50 per day up

Rooms, with private bath, • • 2.00 " "

Suites, with private bath, • -3.50 " "

W. JOHNSON QUINN, Proprietor

Steel Pulley
for Power Houses

The Only Sleel Pulley Made
- has sufficient str - strength

to be made in large sizes a:,
have :netal bushings so that they
never slip

and are very easy to erect—being all
...dampness does hem—are al«a\s in running balance.

:nt to tell you more about this.

ONEIDA STEEL PULLEY CO.
105 S. Clinton Street, CHICAGO. ILL.
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24 HOURSl
OF DAYLIGHT

<£*t

MR

o
M
O
R
X

The "I" Comfort System of In-

direct Illumination is the most
practical and efficient method for

Lighting Halls, Offices, Assembly

Rooms, Residences Etc.

This system affords a rearer ap-

proach to daylight than any other

method of artificial illumination,

yet it involves no greater current

^-"irgj consumption than for the direct

lighting systems in general use. One
100-Watt Tungsten lamp is ample
for a room like the above— 15 feet square, with light ceil-

ing and dark walls. 1200 installations giving perfect sat-

isfaction. Write for our testimonials. Our new catalog

contains information of direct value to you. A line to

us will put you in touch with greatest idea of up-to-date illumination.

L

SYSTEM

National X-Ray Reflector Co. 247 E. Jackson Boulevard, Chicago.

THORDARSON'S
WIRELESS TRANSFORMERS
High Potential or

step=up transformers,

as powerful as a 10-inch

induction coil, for wire-

less telegraphy, charging

condensors, ozone gen-

erators and other ex-

perimental purposes.

2 50 watt capacity.

Can be run from any al-

ternating current lamp

socket.

We are equipped to

furnish transformers up

to 100 K. W. capacity.

Any secondary voltage

desired. Quotation on

request.

Cash Price, $22.00

Thordarson Electric Mfg. Co.
151-157 South Jefferson Street, CHICAGO.
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Let Us Send
YOU A Monarch Vibrator

ON
APPROVAL

Guaranteed to be the most powerful, durable and practical vibrator of its size made.
These vibrators contain complete, perfect Electric Motors, and are made to run on their own dry cells or to attach to
electric light socket like a lamp. Fully adapted to professional requirements, yet the most economical and satisfac-

tory for home use. Light, compact, noiseless; motionless handle. To prove our strong
claims for the Monarch, we send it prepaid TPft TD V FREE
Don't buy a vibrator without careful considera-

tion of every one of the above points,
including scope of guaranty.

For Beauty Helps to
restore to
nature's

intended perfections. Remov-
es wrinkles and facial blem-
ishes. If too thin, it

brings the blood
and develops f ull-

\ ness of the neck,

I arms or deficient
||a parts, by building

'^~^_ W&& new flesh. If tco
^^^^^^stout, it brings

the blood to wash
awav adipose tissues. Splendid for the scalo
for the complexion and after shaving. Prevents
dandruff, irritation, falling hair, baldness.

f7*ti» U- kL Furnishes passive exercise to parts which suffer from congestion, the cause of all disease,

r Ol 171631 111 bringing the rich, purifying blood in quick response to its swift pulsations, and restoring
1 normal ^unctions. Soothes excited nerves and brings sweet, refreshing sleep.

Let us send you a vibrator, prepaid, without a cent in advance, so that you may know for yourself the wonderful
benefits of vibration vhen given by a high grade machine. Liberal allowance for old machines in exchange. Our new
Book, "Health and Beauty Without Medicine,' ' with illustrations from life, FREE. Write to-day. Address

MONARCH VIBRATOR CO., &&S^„SSj8g

It is furnished to operate by hand or power,

tells you more about it.

LET US SEND YOU
THIS IRONER

FOR
30 DAYS'

FREE TRIAL
to convince you that the "Sim=
plex" will do your ironing better

than any laundress can do it by
hand in 1-5 the time without

tiring effort. The ironer cost

only 1J cents an hour to heat.

Write today for our booklet that

AMERICAN IRONING MACHINE COMPANY, 30 Lake St., Chicago
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Do You Want to Be WELL ?
Do you lack that vigor and strength that conies with abundant
health? Need of vitality causes most disease. ELEC-
TRICITY will give you better blood and splendid regular cir-
culation—fresh energy—NEW LIFE. Don't depend on drugs.

THE NEW

wi^rd
>

Wireless Battery
(Electricity in Tabloid Form)
Is the new invention that phy
sicians use and prescribe be-
cause it is compact, simple, sale
and DEPENDABLE. A Pocket
Battery in a polished metal
case—no v\ircs. ccrtfs, plugs
or iquids-—just fits the hard
Smalt but pi tent : lasts a life-

time and cannot get ci.t cl or
der.
INVALUABLE FOR RHEU-

MATISM, NEURALGIA, ASTH
MA. INSOMNIA ai d all nervous
troubles and diseases caused
by sluggish circulation.

bEAUTY MASSAGE and ELECTRIC BATHS administered
by means of the WIZARD WIRELESS are effectual, pleasant
and enjoyable. The finest natural complexion beautifier
ever discovered. Healthy, active skin Is necessary to both
heaith and beautv.

FOR HAIR AND SCALP a special electric brush goes with
every Wizard Wireless. Better than gallons of tonics—clean,
quick and easy to use.

Will You Try One Free?
We have a special offer to make responsible people. WRITE

TODAY for our free approval plan and our new booklet on
Home Treatment.

The Genesee Electric Mfg. Co.
106 Sterner Bldg., FL1N T, Mich.

Let Us Tell You

WHY
The Electric Fire Place isI Convenient,

I Safe, Clean

and Eco-

I nomical.

H'* M

Install it

anywhere

No chim-
ney needed,

Write now
for catalog.

RATHBONE & PANIGOT COMPANY
Patentees and Sole Makers

Grand Rapids - - Michigan

THE

'National"

A
PORTABLE
VACUUM
CLEANING
MACHINE

combining effici-

ency, practicabil-
ity and economy.
Can be attached
to any electric
light socket.

EFFICIENT Because it thoroughly accomplishes Its purpose.
PRACTICAL Because of its simplicity and compactness.
ECONOMICAL Because of Its minimum cost of maintenance

and operation.

Growing concerns and responsible parties wanted
for agents. {Exclusive territory given. Price Com-
plete $100.00. Send for Catalogue and Particulars

NATIONAL VACUUM COMPANY
20 Broad Street. i: NEW YORK

Don't Take Chances
with so-called electric washing machines still

in the experimental stage.

We have been making an excellent line of

Cylinder Washing Machines ever since 1903.
If you buy the

SANITARY PARAGON
Electric Washer and Wringer

(Made of Meral Throughout)

you are certain of a reliable machine which
embodies all the essential features of durabil-

ity, efficiency and ser-

vice. The Paragon is

conceded by laundry
experts and leading
engineers to be the
Acme of Perfection
and mechanical in-

genuity.
Before buying any

washer do not fail to

send for our illustrat-

ed Catalog A 14.

PARAGON
MFG. CO.

3619-23 Ashland Ave.
1909
Model CHICAGO
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ELECTRICITY
Did you ever stop to think just how much
has been accomplished with this "something
of which we know so little."

It is only lately that public attention has
been directed to its value as a curative agent
especially in such diseases as

RHEUMATISM LUMBAGO
NEURALGIA SCIATICA

and the results that have been accomplished
have astonished even the most sanguine.

As a result Of the study and investigation
which this Company has been making under
the direction of Expert Electro-therapeutists,
we have been able to place on the market

ELECTRO-ROL
a perfect combination of Faradic electricity

and Vibration or massage.
The Electro-Rol is so simple that a child

can use it without danger, so effective that
Physicians and Masseuse have adopted it in
their practice, and the price is so reasonable
that it is within the reach of every family.

> We want to send YOU our booklet and
Body chart so you will know more about the
Electro-Rol and what it will do for you in
pain or sickness. A postal will bring our reply.

OLIVER MFG. CO. Inc. JMS&W& pa.

The Plunket Jr.

A HIGH-GRADE, HALF HORSE POWER

GAS ENGINE.
Weight 68 lbs. Water Jacketed Four Cycle

For Laboratory, Shop or Home, efficient, simple,
durable

(Equal to two extra men about the place)

Perfectly governed so a wide range ot speeds is always at
operator's command.

Use City Gas, Natural Gas, Gasoline, Alcohol.

Send for catalogue and prices

J. E. PLUNKET
47-49 So. Jefferson St. CHICAQO

DIRECT-CONNECTED SLOW-SPEED

ROTARY ELECTRIC PUMP
Automatic, silent, primes itself, has positive action on
the water. "Will pump any liquid that is free from grit.

Arranged with tank switch to control operation, starting

when tank is two-thirds empty and stopping when water

is at proper level. A most durable pump, all wear being

easily taken up. For use in Tanneries, Laundries, Dyers,

Hotels, Institutions and Private Houses.

Let us quote you on Rotary Pumps for all

purposes. Vacuum Pumps, Pressure
Blowers, Blower Burners, Flat Irons.

BEACH-RUSS CO.. 214 Fifth Ave., Chicago.

Marine
Gasoline Engines

From Hto 15 H. P.

3 H. P. Engines, complete with

Boat Fittings, (no tank or

pipes), $59.00.

Sterling Engine Company
29 South Clinton Street

CHICAGO, ILL.
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™ WIZARD
MASSAGE VIBRATOR

Better than most Vibrators selling at three
times its price.

Investigate the"Wizard" before purchasing other makes
Operates on both Alternating and Direct Current

110 Voltage. Has the switch in the handle.

Aluminum Case, Maple Handle. Green Silk Conduc-
tor Cord. Scalp, Face, and Body Applicators.

Small and neat leatherette covered case.

WE ALLOW EVERY DEALER A GOOD PROFIT.
Price, $7.50.

The Wizard Co., Chicago.

Eye

Troubles

SEND FOR

OUR Free Eye-Book
THEN TREAT YOUR
OWN EYES

It doesn't matter what your eye trouble is, or how serious or
chronic it maybe, this great Eye-Book will show you how to
treat your own eyes at home. No Knife. No pain. No trouble.
Not necessary to see a doctor.
Our. book about eyes sent free, tells all about it; things you

ought to know, but which your doctor has never told you. and
contains letters from many who have been cured.
A postal card will get the book and we will give you our free

advice if you will write us a short description of your case.
Write now while you think about it. Address

North American Eye Specialists

2477 North American Building CHICAGO, ILL.

SPECIAL SALE

Conversations in

Electricity
ByJOSEPH G. BRANCH, B. S., M. E.

The author deals with the subject

of electricity in a clear and elementary

way, in order to familiarize the stu-

dent with the Principles of electricity

before attempting to show how these

principles are applied in practical

work.
The book is written in dialogue

form, thus giving a vivid idea of the.

subject and leaving a strong impres-
sion on the mind of the reader.

Special attention is paid to the
alternating current, its generation and
application, owing to its daily increas-

ing use.
The book contains 282 pages, with 105

illustrations, and is strongly and hand-
somely bound in green cloth, gilt embossed.
A valuable addition to any library . Your

list of electrical books is not complete with-
out this volume.

Regular Price - - - - $2.00

Special, one month only, $1 .75

Don't miss this offer.

Popular Electricity Pub. Co.
Book Dept.

Monadnock Bldg., Chicago
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3Years toPay
for the celebrated

Meister
PIANO

The best piano d*1 *7Vt
in the world at «P * ' ^

$1 Weekly or $5 a Month
No cash payment down. No interest.

No freight charges. No extras.

30 Days Free Trial

In Your Own Home
and We Pay the Freight

We want you io sample this piano for a month to
convince you that it is the best piano in the world at

$175. We guarantee a saving of $100 or more on each
instrument. Rothschild 10 -year guarantee bond
with each piano.
We don't want a cent from you until you are satis-

fied. If you don't want the piano we will send for it.

We own the Meister Piano Co. outright, and in-

stead of paying 30% to 40% commission to agents we

Sell Direct from Factory to You
Send now for the Meister Piano Book. It's FREE.

It shows all grades of Meister^, $175 00 $225.00, $255.00

and $285 00. Beautifully done in colors. A postal
card will bring it.

ROTHSCHILD & COMPANY
303 State Street, Chicago. ID.

ELDREDBE ELECTRIC MFG. CO.
£S MIUFMTIMEM IF

HT* ELECTRICAL

MEASURING
INSTRUMENTS
& SPECIALTIES
26 P. O. Square,

SPRINGFIELD, MASS., U. 8. A.

Just Turn The Faticet
and have the week's wash done in one-hal
the time, by water pressure.
No backaches or wash women!! The "SIM-
PLEX" works perfectly on 20 lbs. r more.
A trial convinces. Sold complete or separate.
Motor to be attached to your hand machine
for $12.50.
AGEN'IS—Tuis motor sells because it washes

clothes. br<v proposition; nothing like it.
Women wait it. bend for Booklet and state
territory atLired. Now's the time.
SIMPLEX WASHER CO., Milwaukee, Wis.

WANT A BARGAIN? GET THIS!
Electrical Railroading as applied to Steam Railways

by Sydney Aylmer Small. 924 pages. Fully illustrated.

Handsomely bound in black leather, gilt embossed. A
GREAT BOOK. Complete, authentic. Regular price,
$2.50. A few copies only slightly shelf worn (hardly
noticeable) for $1.90 while they last.

Popular Electricity Publishing Company, Book Dept

,

Monadnock Block, CHICAGO. ILL.

LEARN TEL-EIGRARMY
Start right. Get The Telegraph Instructor by
C. M. Hodge. Best "Plain English" treatise
on the art ever published. For beginners or
practical men. 260 pages. Fully Illustrated.

Regular price $ 1 .00. Special till May 15 only, 75c prepaid.

POPULAR ELECTRICITY PUBLISHING CO.
Book Department Monadnock Block, Chicago, 111.

f\ SHINE POR A GENT
If you have a little capital and want to

establish yourself in a profitable, perman-
ent and substantial business, write
us at once about our

Electric Automatic

Shoe Polisher
A practical, effective coin operating
shoe cleaner and polisher. Can be
instilled in stores, depots, public
places, in fact any where. Unsurpassed

money-maker. Draws trade
wherever installed

COST OF OPERATING, lc PER
1U0 SHINES

Not a cheap penny slot machine,
but a practical necessity in a class

by itself.

ORGANIZERS & AGENTS WANTED
with some capital for local opera-
tion. BIG PROFITS.

ACT QUICKLY: WRITE US TO-DAY

ELECTRIC SHOE POLISHER CO.
1314 Great Northern Building, Chicago
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PATENTS-PATENT ATTORNEYS
]

PATENTS Secured Promptly and with special regard
to the legal protection of the invention

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, Patent Lawyer
Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement.

Patent Suits Conducted in all States.
REFERENCES : American Tire Co., Automatic Vending Machine Co., Lippincott Pencil Co., International Ore

Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry, Morgan
Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Cai.opy Co.,
Oaks Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy Box Co., Iron-Ola Co.,
By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic Suoply Co., Floor Clean Co., Fat Prod-
ucts Refining Co., Richmond Electric Co., Railway Surface Contact Supplies Co., National Electric Works, Modern
Electric Co.

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the U. S. Patent Office for
over five years resigned his position to take up the practice of patent law.

Address 12 McGILL BUILDING - - WASHINGTON, D. C.

Samuel G. McMeen Kempsier B. Mllle

McMeen & IVI i 1 1 e r
Patent Solicitors and Patent Experts

In connection with our telephone engineering practice we
mate a specialty of securing electrical patents lor inventors,
and of giv ing expert advice in patent matters. We also have
facilities for marketing meritorious electrical inventions.

1456 Monadnock Block,
CHICAGO

787 Market Street,
SAN FRANCISCO

ana Patents that PROTECT
yield our clients enormous profits. Write us
for PUOOF. Inventors lose millions through
worthless patents. R. S. & A. B. LACEY,
Dept. 52, Washington, D. C. Estab.1869.

™ INVENTOR'S UNIVERSAL EDUCATOR
TELLS ALL ABOUT PATENTS,
HOW TO SECURE THEM. HAS

6M MECHANICAL MOVEMENTS
also SO PERPETUAL MOTIONS

Every inventor should have a copy. Price $ 1 .00 by mail.
Address

F. G. DIETERICH, Uray Bldg., Washington, D. G.

PATENTS SECURED. Invetor's Pocket Companion free.
Send description for free opinion as

to patentability. "W. N. Roach, Jr.,

Metzerott Building, Washington, D. C.

ENTS
TRADE MARKS AND COPYRIGHTS

SECURED OR FEE RETURNED
Send model or sketch and description of your invention

for free search of the U. S. Patent Office Records.
Our Four Books mailed Free to any address. Send for

these books; the finest publications ever issued for free
distribution.

HOW TO OBTAIN A PATENT
Our Illustrated 80 page Guide Book is an invaluable

book of reference for inventors and contains 100 mechanical
movements illustrated and described.

FORTUNES IN PATENTS
Tells how to invent for profit and gives history of suc-

cessful inventions.
WHAT TO INVENT

Contains a valuable list of inventions wanted and sug-
gestions concerning profitable fields of invention. Also
information regarding prizes offered for inventions,
among which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and $10,000 for others

PATENTS 1 HAT PAY
Contains fac-similes of unsolicited letters from our

clients who have built up profitable enterprises founded
upon patents procured by us. Also endorsements from
prominent inventors, manufacturers, Senators, Congress-
men, Governors, etc.

WE ADVERTISE OUR CLIENTS' INVENTIONS FREE
in a list of Sunday Newspapers with two million circula-
tion and in the World's Progress. Sample Copy Free.

VICTOR J. EVANS & CO.
(Formerly Evans, Wilkens & Co.)

Main Offices, 615 "F" Street, N.W., Washington, D. C.

PATENTS
are the greatest source of profit; patent your idea before some-
one else does: a valid patent, granting as it does, a monopoly
i i an excellent business foundation ; it is also a salable piece of
property. I have constant demand for good patents; invent-
ors with good practical ideas w-ite. I will patent and mar-
ket your inventions. BOOK FRLE.

SANDERS, 115 Dearborn St., Chicago I II.

PATENTS THAT PROTECT
AND PAY

Advice and Books Free. Rates Reasonable. Highest References.

Best Services.

WATSON E. COLEMAN, Patent Lawyer
612 F St. N.W., WASHINGTON, D. C.
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. KLEIN'S
Now Electrician's

Pocket Tool Kit

This tool-kit contains
nam, a selection of Klein

tools such as have
been found indispen-
sable to the practical
telephone man.
It is of convenient
pocket-book style,

I with a firm metallic
11/ clasp.

Send 3c in stamps for
65 page catalogue.
Special prices quoted
on request. Write for
new catalogue.

Mathias Klein

& Sons
Sta. U.3. Chicago, III.

In
? " :

':"

No. 403 K

ELECTRICITY
Practically and Individually

TAUGHT
Our pupils actually handle the tools and ma-
chinery.—Instructors stand beside them, direct-

ing, criticising and showing themhow to work.
—Day and Evening sessions.—Call and in-

spect our school and equipment or write
for prospectus.

New York Electrical School
36 West 17th Street, New York

Fractional Adding and

Subtracting Rule

PrSco
s|.oo

A practical, useful

and time-saving device

for students in engineer
ing schools, machine de
signers, mechanical and civil

engineers, etc. Adds and subtracts fractions fo

you, eliminating tiresome figuring and insuring

absolute accuracy. You can't make a mistake.

Full directions for using. Your money back if not in every way satisfac

tory. Endorsed by leading instructors in mechanical schools, and by pr
tical mechanical men in all fields. Send today. Price $1.00. Address

BURGESS & SAUERBERG
801 Kortlander Building GRAND RAPIDS, MICH

A Battery Bargain
A 6 Volt, 60 Ampere Storage Battery

GUARANTEED 1 YEAR

$9.75
Selling regularly

at $22.50

S. BREAKSTONE
900 Fisher Building

CHICAGO, ILL.

\?

OSTER No. \h A DIE STOCK

Cuts \, f . h f . and 1 inch Pipe or Conduit.
Right or left, or both.

Can be set for over or under size as easily and quickly
as standard.

Ask for price delivered.

THE OSTER MFG. CO.
2180 East 61st Street CLEVELAND, (

ELECTRICAL HANDBOOKS LVA'ffS*
U How to Make a 1-8 H. P. Dy.

namo or Motor.
15 How to Make a Toy Motor.
16 How to Make an Electric

Bell.
17 How to Make a Telegraph

Instrument.
18 How to Wind Armatures.
19 HowtoWindField-Magnets
20 How to Make an Ammeter.
21 How to Make a Thermostat
22 Motor Rotation.
23 How to Make an Electric

Soldering Iron.
24 How to Make a small Elec-

tric Heater.
25 How to Make an Electric

Furnace.
26 How to Make Hand Feed

Arc Lamp.
27 How to Make a Jump Spark

Col'.
28 How to Make a Rheostat.

1 How to Make a Dynamo.
2 How to Make a Telephone.
3 How to Make «n Electric

Motor.
1 How to Make a Storage

Battery.
5 How to Make a WimshurBt

Electric Machine.
6 How to Makd a Magneto

Machine.
7 How to Mafee a Medical

Induction (Joil.

8 How to Make a Pocket Ac-
cumulator.

9 How to Make a Plunge Bat-
tery.

10 How to Make a, Voltmeter.
11 How to mako a Galvano-

meter.
12 How to Make a Hand Dy-

namo.
13 How to Make a Talking

Machine.

All Books TLLUSTRA TED
!. BUBIEK PUBLISHING

irith Working Drawings.
CO., - LYNN. MASS

AGCURATE,COMPACT,INEXPENSIVE

C~ Voltmeters

Ammeters and Volt-Ammeters

Send for complete Catalog No. 14 of

| portable and switchboard types, with

directions for testing.

L. M. PIGN0LET, 78 Cortlandt Street, NEW YORK

Robert Pocket Meters
For general battery testing

Dead-Beat Accurate, Durable, Guaranteed
Send for Catalogue
Volt-Ammeters

0-3 Volts. 0-30 amperes, $6, Incl. rth'rcaae
0-6 Volts. 0-30 amperes, $6.

0-12 Volts, 0-30 amperes, $6.

Ammeters
•-30 amperes, - $4, Incl. I'thTcase

Volt-Meters
0-3 Volts. - - - $4, Incl. I'thTcase
0-6 Volts. - - - $4.

0-121Volts. - - - ju,
ROBERT INSTRUMENT CO.

68 Shelby St., Detroit, Mich.
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ELECTRICIAN (EL MECHANIC
is a magazine which will help you. It is a practical monthly for every one who wants to learn

about electricity, or who uses tools. Its articles tell you how to make dynamos, engines, wire-

less telegraph apparatus, furniture, models, etc. It is the only magazine of its kind in the world.
EDITORS

FRANK ROY FRAPRIE, M.Sc.Chem. Prof. A. E. WATSON, E.E., Ph.D.
M. O. SAMPSON

REGULAR FEATURES
Electricity. Practical and simple articles on electrical science, new applications and his-

tory, all illustrated. How to make dynamos, motors, batteries, all kinds of electrical appa-
ratus. How to wire for bells and electric lights, install telephones, etc.

Mechanical Articles. How to use lathes and machine tools. How to use tools of all kinds.
Forging, metal working, soldering, brazing, plating, etc. How to build gas engines, steam
engines and other machines. All about gas engines and flying machines. Illustrated articles
on everything new in mechanical progress.

Woodworking and Manual Training. How to build mission furniture. Wood finishing,
staining, polishing, etc. Woodwork joints and cabinet making. How to make useful and
handy articles of wood. Mechanical drawing, etc.

Wireless Telegraphy and Telephony. Full information of all that is new in wireless. Any
one can build a wireless station from our descriptions. Our Wireless Club has nearly a thou-
sand members in America and even beyond the seas.

All articles written in simple language for everybody to read. $1.00 a year. Three months' trial, 20c.

SPECIAL THIRTY DAY OFFER
For Thirty Days Only, or until our stock of back numbers is exhausted, we offer twelve

back numbers and a full year's subscription for $1.35. Money orders only; no stamps accepted.

Sampson Publishing Company, " 4
boston? MAss

ding

Success
is Within

Your Reach
The unprecedented demand prompted the Publishers to issue

a popular paper bound pocket edition of this dollar book to

sell at 10 cents per copy, 104 pages, 16 chapters. It is prac-

tically a text book and should be the seed to a fortune to the man
or woman with brains and earnestness of purpose, desirous of accum-

ulating money More individuals owe their financial success to the

laws contained in this book than to any other known source.

MONEY
THE BEST

8

PARTNER
a man can have, and the best friend awoman can nave. It will work for you through
health and sickness and stand by you through thick and thin. If you are unable to

accumulate money, if your money is idle, if you want it to earn more than savings

hank interest, if you want to invest it safely and profitably, or if you want to im-
prove your financial condition generally, you should secure this book 'without delay

and learn the laws governing financial success.

The definition of money and its uses.

The exercise of judgment in making investments,
How to develop the qualities essential to financial success.

How to create and realize the desire for better financial

circumstances

The Book is plainly written, easily understood, and deals with
How to guide your ambition and utilize your latent

abilities.

How to concentrate upon your aim, and persist until

you achieve it.

How to make money safely and judiciously, etc.. etc.

You cannot afford to he without this book, as it places within your own hands the means of starting you on

the road to a broader career and financial independence.
m

Regular edition, bound in limp leather, silk lined, $1.00 per copy Special paper bound edition. 1 O cents
per copy, mailed post paid on receipt of stamps or silver.

SEND YOUR ORDER NOW
The Fiduciary Company, Publishers, 965 Tacoma Building, CHICAGO, ILL.
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Wm. H. Crane Mable H:te David Warfield E. S. Willard

THESE 22 STARS
And many more use and endorse the Swedish Electric Vibrator.

Copy of letters from them stating what it has done for them
mailed FREE to any address.

Cecil Lean

Florence Holbrook

W. W. Hinshaw

This Vibrator is a Gymnasium, a Physican, a Beauty and Health builder
and Youth Restorer, all in one. It gets right down to the centers of Natural
Stimulation and Revitalizes you Permanently. No bad after effects as with
drugs. It Reaches the Nerve Basis, increasing the flow of Nervo Fluids. It

Exercises, Strengthens, Revitalizes, gives New Energy, Soothes and Rests
you, all at the same time, by reason of its wonderful 50,000 Penetrating
Vibrations per minute and its Perfect Rhythm.

"HEALTH, STRENGTH, ENERGY ARE CONDITIONS OF HAR
MONIOUS VIBRATION." " Disease is interrupted or discordant vibration.'

The Swedish Electric Vibrator will give you the Perfect Rhythm of health
It will Unclog the bowels in Two Minutes.
It will Recharge, Revitalize and Re-energize a fagged man or woman.
A few touches with the Vibrator will Cure Any headache.
It will touch the morphic nerve and soothe the most restless to sleep.

It will Bring the bloom of youth to faded cheeks—The Kind That Won't
Come Off.

It will loosen the scuff and dandruff, cause the hair cells to resume healthy
action; Brings the life-giving blood to the scalp and apparently Resurrects
the dead hair cells and follicules as Plenty of New and Glossy Hair is the result

It will cure any case of Rheumatism.
It will do and cure a thousand and one things that we would like to tell you How it does and

Why. Don't be skeptical. Write us about Any ailment or condition and we will give you free advice
JUST HOW to effect a cure or Correct a condition.

We have a Book of many pages, Illustrations, Charts, Diagrams and Instructions in

Plain English which we will mail Free to any address.

OUR DIAMOND MEDAL Vibrators are operated by batteries or electric light current.
The most Efficient and Powerful Vibrator of Any size or price. The Only Vibrator with a
Perfect Rhythm. A Vibrator without a Rhythm is like a ship without a rudder.

GUARANTEED FOR FIVE YEARS. PRICES Within the Reach of All.

SWEDISH ELECTRIC VIBRATOR COMPANY
602-640 Farragut Avenue, CHICAGO, ILL.

Trixie Friganza Joseph Sheehan Frank Gotch John Kling
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Will you accept $522 a
day foryour services?

Whatever your present employment may be

—whether you are a man or a woman—this

offer is open to you.
You can establish yourself in a pleasant, profitable and

permanent business that will pay you more than $5.00 a
day at the start—and will pay you as much more as you
care to make.

You can learn this business in less than a week—and
make good money while you are learning it. You will ha /e
practically no competition.

You Take no Risk Whatever
You will invest no money in this business until you

are absolutely sure you can earn the money at it. You
therefore run no risk of losing money. You are paid well^^~^^^™ for all you do.

principle of the vacuum cleaner. It sucks up dirt and dust from floors,

woodwork, etc., and takes all the dirt and dust out of the house
You know the

carpets, rugs, furniture, wa
—quickly, easily, economically.

It makes housecleaning the work of hours instead of the work of days—and it does the
work ten times as thoroughly as any other method.

How The Business Increases
Every housewife who has a rug, a room or a house cleaned by this process, is so thoroughly

satisfied that she tells her friends about it.

You get their orders. They tell their friends—and you get more orders.
You get the work month after month, season after season, year after year. The more

customers you get—the more they get for you.

Duntley Standard
Vacuum Cleaners
embody every principle and every improvement known
in the vacuum cleaner business—and combine all these
advantages in a portable machine, weighing about 50
pounds, that can be easily carried from room to room, or
house to house.
You can take one of these machines into a residence

and remove every particle of dust and dirt, from every
room, without taking up carpets or rugs—without remov-
ing furniture—without taking down curtains or portieres
—and do it in one-tenth time it could be done otherwise.

What This Invention Means
Before the invention of the Duntley Portable Standard

Vacuum Cleaner, this work could only be done with a big,
cumbersome, costly wagon apparatus—yet these wagon out-
fits earned for their owners immense profits.
The Duntley Portable Standard Vacuum Cleaner does the

same work that the big wagon outfits do, and costs only a
fraction as much originally and much less to operate. It will
therefore, pay you far larger profits.

My Pay From Profit Plan
I want one good, earnest, honest, active man or woman in

every city or town—no matter how small—where residen-
ces are lighted by electricty, to engage in the Duntley Va-
cuum Cleaner business, on the "Pay from Profit Plan."

I will establish you in business—show you h«w it is done
—enable you to make good money while yon are learning it

—and assure you an Income of at least $5.00 a day.

Or, should you want a Duntley Standard Vacuum Cleaner
for use in your own home, I will prove its value, its econ-
omy, and its necessity to you—and give you an opportunity
to use it, at my expense.

Let me Prove These Truths
I do not ask you to invest one dollar. All I ask is that you

fill out the coupon below, and let me prove to you the
truth of every statement here made.
This offer is made to you—now—today—it Is your great

opportunity to 6tart in a new business—in a coming busi-
ness—in a profitable business—in a business of your own.
that will grow bigger each year. Fill out and mail the
coupon right now.

J. W. Duntley, President

Duntley Mfg. Co., 303 Dearborn St, Chicago
Fill out and mail this coupon today .......

J. W. Duntley, Pres ., 303 Dearborn St., Chicago. P.E.

Dear Sir:—Tell me how I can earn $5.00 or more a day
with a Duntley Standard Vacuum Cleaner, on your "Pay
from Profit Plan."

Name
Street and No
Town State

Occupation

Will you engage in business yourself?

Or, are you interested for use in your home?
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LET US FIGURE
on all your Electrical Work. Some of the

largest contracts on Electrical work in the

country have been performed by us.

WE INSTALL
Power and Light Plants. Genera-
tors and Motors, Electric Light
and Power Wiring for Factories,
Churches, Schools, Colleges, The-
atres, Office, Store and Residence
Buildings.

Estimates cheerfully furnished for this
class of work in any part of the U.S.

WE MANUFACTURE
Switchboards, Panelboards, Steel
Cutout Cabinets, Junction Boxes,
Service Switch Boxes, Theater
Stage Plugs, Experimental Switch-
boards and Appliances for High
Schools and Colleges. Newgard re-

ceptacles and other electrical spe-
cialties.

All Electrical work at the Chicago Electri-
cal Show installed by us.

Manufacturers of the Famous "Newgard" Waterproof
Receptacle and Globe.

HENRY NEWGARD 6> CO.
30.32 West Monroe St., Chicago, III.

[ 25c BOOKS

)

Our 25c Electrical Books are
immensely popular

Here are some of the Titles

Electricity

Dry Batteries.

Electrical Circuits and Diagrams,
(Part 1) Direct Current.

Electrical Circuits and Diagrams,
(Part 2) Alternating Current.

Electric Bells and Alarms.
Modern Primary Batteries.

Experimenting with Deduction Coils.

Induction Coils. How to Make and Use Them,
Simple Experiments in Static Electricity.

The Wimshurst Machine.
Alternating Currents, Simply-Explained,
Small Accumulators.
Small Electrical Measuring Instruments.

All Fully Illustrated

Mailed postpaid upon receipt of price

Send for full List of over 60 TitlesFREE

[

Secured

By Star

Screw

Anchors

Finish your
work up
neat, strong,

and clean with Star Screw Anchors

—or in heavy work with Star Expan-
sion Lag Screws or Star Expansion
Bolts.

SiT^A'facH'bR^

This is the Star Screw An-

chor to use, drill a hole in

wall and insert: run screw

through fixture and on into

the anchor; as the screw

tightens the anchor expands and holds as

long as the wall stands.

Catalogue and Samples on request.

STAR EXPANSION BOLTCO.
147 Cedar St. New York, N.Y.

Tfntercontinental
TOJraive»i~v^it,y

BOARD OF DIRECTORS
Includes Justice DAVID J BREWER,
U. S. Supreme Court ; Hon. MARTIN A.
KNAPP, Chairman Interstate Commerce
Commission and Senator CHAUNCY M.
DEPEW. EDWARD EVERETT HALE,
Co-founder.

Hon MartinA Knapp

SPON m. CHAMBERLAIN
123 E. Liberty St. NEW YORK

For our Mutual Advantage mention Popular

Sdward ETtrettHul*

AskforCatalog.22
State course
wanted

Instruction by mail in prac-

tically all line9 of business,

scienceand education.
Law-Bookkeeping—Ac-
counting— Civil Service—
Engineering — Mechanical

Drawing—Business Letter

Writing. 160 separate
courses. To be well ed-

ucated is to be well

paid. We will help

you to a bet-/^ Interconlinenta i

ter place^^ University
in life ^s" H44 "L ' Street.

Washington, D. C
Please send the year book and

catalog

I am Interested In

Electricity when writing to Advertisers.
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ELECTRIC SHOP
Jackson and Michigan Boulevards, Chicago

ROBABLY no show rooms in the world, devoted to the
exploitation of a single subject, appeal so broadly and to

such diverse interests as do these elegantly appointed Ex-
hibit and Sales Rooms. That the objects and purposes of

Electric Shop may be fully appreciated as to their true magnitude
and diversity, a partial list is given below of the various electrical

utensils, appliances, supplies and equipment there sold.

Electric Fans
Art Lamps Candelabras Electric Fountain Lamps Hand Painted Shades

Silk Shades Electric Candles Heating Pads Shaving Mugs
Cigar Lighters Curling Irons Hair Dryer Vibrators

Coffee Percolators Chafing Dishes Milk Warmers Tea Kettles

Waffle Irons Toasters Cereal Cooker Flat Irons

Complete Kitchen Outfits Foot Warmers Luminous Radiators Washing Machines

Vacuum Sweepers Organ Blowers Ice Making Machines Coffee Grinders

Electric Dish Washer Ice Cream Machine Riveting Machine Lathes

Mechanic Tools (Electric) Dough Mixer Cream Separators Fans

Electrician's Supplies

It is manifestly impossible to here catalogue each and every one of the

hundreds of utensils, devices and articles in the Electrical line sold at Electric

Shop. Rather have we undertaken to name only a certain few of them—famil-

iarity with which will serve to indicate various and general classification. Our
patrons, actual and prospective, are assured that, under such classification, the

line so indicated is most complete.

Central Stations
desirous of increasing
the consumption of

electric current by
supplying their pat-
rons with electric

utensils, devices, ap-
pliances, lamps, small
or large motors, will

find in Electric Shop
every modern and
practical device in the
electrical line. Cor-
respondence is in-

vited.

Contractors and Supply Dealers

Electric Shop is a place to leave or
send orders on our great warehouse
for electrical supplies, equipment and
fixtures of every description. Con-
tractors will find it advantageous to
procure all their electrical supplies
from this one source, both as regards
prices and freight transportation.

SEND IN YOUR NAME
Tor our mailing list. We expect to send out
from time to time booklet sand printed matter,
a<l vert ising goods in which you will be vitally
interested. Address Dept. A, Eleciric Shop.

To the Consumers
Our patrons, whether
actual or prospective,
may get or arrange at
Electric Shop for any-
thing in the Electric
line. Whatever elec-

trical device lends to
decorativ eness, to
health, comfort, con-
venience and econ-
omy—whether *n the
home, orifice, store or
factory—it may be
had at Electric Shop.

Commonwealth Edison Company

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A Hot Point Electric Iron

is simple, safe, economical

and such a comfort

ANY CHILD can use the Hot Point
Electric Iron, because it is perfectly

safe and simple. One end of the flex-

ible cord attaches to any light fixture in the

house. On the other end is a switch plug.

To heat the iron, simply push the switch

plug in. And to cool it, take the plug out.

Putting in and taking out the plug controls

the amount of electric current carried into

the iron, and regulates the temperature.

Shortly after the plug is inserted the iron

is hot. From then on you wiil not need
current more than half the time.

The regular household iron weighs 6 lbs.*

but you never have to lift it—no carrying

it from stove to board, and when not in use

simply tip it up on the broad end. The
stand is attached.

The heat all goes into the ironing. Hence,
you iron in perfect comfort. You need no
holder. Take it to any room, toe ; or out

onto the porch.

Endorsed by the Electrical Experts

throughout the Country

The Hot Point Autcmatic Iron cannot be over-
heated. Therefoie it cannot possibly start a fire. If

you forget to pull out the switch plug the automatic
device does it for you. It is controlled by the tem-
perature of the iron; is positive and certain. The
Automatic Iron simply cannot get hot enough to do
any damage.

The Hot Point Standard Iron is exactly the
same as the Automatic except the automatic control.

Someone must think to pull out the switch plug, just

as someone must think to turn off your electric lights.

And the same is true of every electric iron in the
world, of whatever name, except only the Hot Point
Automatic. Where the iron will be used
intelligently, the Standard will answer
every purpose, and there is little fire risk.

PACIFIC ELECTRIC HEATING CO.

Main Office and Factory: Ontario, Cal.

Eastern Factory : 63-65 W. Washington St.

Chicago, 111. Send order to nearest point.

Central Station Managers and Dealers

This is but one of the many advertisements we
are running. We want to turn orders in your town to
you. Order samples at wholesale, subject to 30 days
approval. State number you will be able to use and
we will name special quantity price. Give voltage.

You Should Have One
Every electric-lighted home in America

should have its Hot Point Electric Iron.
It will save the housewife hours of time

and a world of worry and discomfort. It will
keep the servant satisfied and save her time.

Costs only a few cents to do the weekly
ironing. Will last for many years. Rarely
gives any trouble and that point is covered by

Our Binding Guarantee
This guarantee is good until July, 1910. It is printed

right on the box. If you have any trouble the Lighting
Company or Dealer will make your iron as good as new.

Order a Hot Point Iron
There is no other electric iron so sturdy and strong,

so simple and safe, as our STANDARD Model.
There is absolutely no other electric iron, except our

AUTOMATIC Model, which has an automatic safety
attachment.

Therefore when you go to your Lighting Company
or Dealer ask to see the HOT POINT Iron. If they do
not have it, order direct.

We ship you one to any part of the United States at
the regular retail price of $5.00 for a 4, 5 or 6-lb. STAND-
ARD, or $6.00 for a 6-lb. AUTOMATIC. We prepay the
express charges.

Be sure to give voltage. If uncertain, call up your
Lighting Company.

PACIFIC ELECTRIC HEATING CO.
ONTARIO, CAL. CHICAGO, ILL. (Address nearest office.)

Please send me full particulars about Hot Point Electric Irons.
Send me, charges prepaid, 1 Standard Hot Point Iron, $5.00

1 Automatic Hot Point Iron, $6.00
(Draw pencil through the one not wanted.)

Enclosed is check in payment of same.

Name

.

Street.

City__

Voltage.

I enquired about It of-

,FAr pur Mutual Advantage mention Popular Electricity when writing to Advertisers..
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"The Peacemaker"

A Pacemaker

for speed

in selling

Electric Irons

For style, finish,

balance and work-
manship, our 1909
irons are actually-

far in advance of any others.

Endurance tests—9 hours a day

—

efficiency and economy trials, heavy
work tests—all these the "Peace=
maker* ' has met.

The largest laundries in the Middle
West use it and, praise it.

The Largest Clothing Factory west
of the Mississippi uses it and endorses

it heartily. Nothing but sheer merit
could accomplish what the "Peace=
maker" has done.

If you want to build up a paying
natiron load, here is the iron that will

get results—and good will is one of

them.

We will ship you any iron under
8-lbs., charges prepaid for $4.00.

Money back and return charges guar-

anteed, for 30 days' trial.

6-lb Ladies' Domestic Iron. Slender Point.

St. Louis Electric Heating Co.

ST. LOUIS.

Popular

Electricity
BOUND VOLUMES

^ First twelve issues, com-

plete with index.

€J Handsomely bound in blue

silk cloth, gilt embossed.

€J We have only a limited

supply of bound volumes

owing to our inability to se-

cure certain back numbers

which had been sold out.

Apparently most of our read-

ers value their copies too

highly to part with them

even at a premium.

*I We will furnish these bound

volumes while they last at

$2.25, all charges prepaid.

t[ First come, first served.

No more when these are gone.

Order quick if you want one.

POPULAR ELECTRICITY

PUBLISHING CO.

Monadnock Block
CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers
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JUST FROM THE PRESS

OPERATORS' WIRELESS TELE-

GRAPH AND TELEPHONE

HAND-BOOK
By VICTOR H. LAUGHTER

UP-TO-DATE and
most complete

treatise on the sub-

ject yet published.

Gives the historical

work of early investi-

gators on up to the

present day. De-

scribes in detail the

construction of an ex-

perimental wireless

set. How to wind

spark coil and dimen-

sions of all size coils.

The tuning of a wire-

less station is fully explained with points on

the construction of the various instruments.

A special chapter on the study of wireless

telegraphy is given and the rules of the Naval

stations with all codes, abbreviations, etc., and

other matter interesting to one who takes up

this study.

The most difficult points have been ex-

plained in non-technical language and can be

understood by the layman. Wireless tele-

phony is given several chapters and all the

systems in use are shown with photographs

and drawings.

By some practical work and a close study

of this treatise one can soon master all the

details of wireless telegraphy.

Sold by booksellers generally or sent postpaid to any addresi

upon receipt of price.

12mo., Cloth, 200 Pages, Fully Illustrated, and

with Six additional Full-Page Halftone Illus-

trations Showing the Installation of "Wire-
less" on the U. S. War Ships and Ocean
Liners $1.00

FREDERICK J. DRAKE & CO.
PUBLISHERS

P. E. FISHER BLDG. CHICAGO, ILL.

Send for Catalog FREE.

Own Your Own
Private Telephone!

A CONVENIENCE ANY TINE

Send for one of these

32-Page Books To-Day

^f Our Booklet No. 80 contains valuable information
for every person interested in inter-communicat<ng
Telephones and private Branch Exchange Systems for
use in—

HOME—OFFICE—FACTORY
BANK—HOSPITAL— HOTEL

Ask for Booklet No. 80—Second Edition.
Sent pee upon application to either office

STROMBERG - CARLSON
TELEPHONE MFG. CO.

ROCHESTER. N.Y.
CHICAGO, ILL. KANSAS CITY, MO.
There are over 1,100,000 "S-C" Telephones in use.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A HEATING PLANT
FOR YOUR HOME j

SOLD DIRECT TO YOU AT MANUFACTURER'S PRICE

Don't say you can't afford a heating: plant for your
home until you GET OUR PRICES. They will
surprise you—and we furnish plants in such con-
venient form that you can INSTALL THEM
YOURSELF, if you want to—or have a handy
man to do it at day laborer's wages. It costs you
nothing to have us make an estimate for you—and
we not only save you about 50 per ceni; in the cost,

but we GUARANTEE SATISFACTION. You take no
chances. We write it in the contract tb at our plant
will supply the temperature required in each and

every room and hold ourselves in readiness to supply, free of all

cost, all materials, should it be needed to bring the plant up to
our guarantee. Should the plant at any time within one year ahh J%A
prove a failure, or unsatisfactory to you, we will refund the entire V 1U
purchase price upon the return of the plant to us. We will make yU||iUU
you (free) complete working drawings, showing the size of pipes

~
to use at every part of the plant and how to place the fittings, so
that you can't go wrong. We will cut all large si; e pipe for the
mains and will lend you an entire outfit of tools to do the work.
You cannot get a better plant, even if you pay twice as much. It

will pay you to write for our Information Blank. Then give us a
sketch showing the arrangement of your rooms, or famish us with
the architect's plans, and we will figure out the exact amount of

material needed and our price.

HIGH
For this Complete Set of

GRADE BA1H ROOM FIXTURES
We Sell Direct to the Consumer

CHOC Is all it costs for a hot water
«plo3 heating plant for this 5-room
cottage, 6 radiators. A total of 2 1 5 ft.

of radiation and a 400 ft. cast iron sec-

tional heater, together with all the
necessary pipe and fittings; radiator
valves, gold bronze, covering, and, in

fact, every bit of material needed.

This is our No. 5 bathroom combination, regularly listed in our cat-
alog for $45. We are making a special offer to readers of Popular
Electricity on this of $39. The Bath Tub is 5 ft. long, 30 ins. wide,
white porcelain enameled inside and over the rim, and is trimmed
complete with full nickel trimmings. The Lavatory is cost iron, hea-
vy white porcelain enameled and trimmed complete with full nickel
trimmings. The Closet is high-grade, sanitary, vitreous syphon
wash down bowl with polished oak copper lined tank and seat and
cover to match. All parts high-grade. This offer is for a limited time

only. Other Bathroom Outfits from $24.50 to $125.00

You can have Modern Sanitary Plumb-
ing installed in your home at very low

cost, for our "All Iron Pipe" System enables any handy mechanic, without pre-
vious c xperience, to do the work.

for an exorbitant sum in order to
possess these conveniences, for we

will sell you the material at lowest wholesale prices. There is no mystery about
n ,i the pipe work for plumbing

Pneumatic

THE PROBLEM SOLVED

DON'T BE HELD UP

CI A A first class hot water heating
$10V plant, for this 8-room house
for $180. o radiators, a total of 300 ft.

of radiation, a 500 ft., cast iron, sec-

tional heater, gold bronze, all the nec-
essary pipe and pipe fittings, radiator
valves, covering & everything needed.

Water

Supply

Systems
We will furnish

you with a complete
pneumatic or air
pressure water sup-
ply outfit that will

furnish you running water the same as city water
worky. Prices range from $40 upward. We will furnish
yon complete house plumbing outfit like shown in this
picture, including the pneumatic water supply system,
the bath room outfit, the kitchen sink and range
boiler and all the pipe and pipe fittings to install from
$125 upward.

It makes no difference—whether
in a city, where you have
running water and sewer-
age, or in the country, where
you have to provide your own
water system and dispose of

your own sewerage, you can
have these improvements. We
will sell you all the material of

all kinds needed, make you
working drawings, and tell you
how to do the work.

JUST SEND US A PLAN

of your house for our free esti-

mate of all the material required
to put in these modern con-
veniences.

READY ROOFING STEEL ROOFING

C9/I7 This large ll-room house sup-
$£'44 plied with all the material for

a hot water heating plant for $247. 475

feet of radiation in 11 radiators and a
700 ft, cast iron, sectional heater, gold
bronze and all the necessary pipe and
pipe fittings, radiator valves, and cov-
ering; in fact, every bit of material
needed.

95 Cents per Square

Galvanized Rubber and Asphalt

We offer the entire lot of factory mill ends
of piepared roofing strictly high grade, brand
new, at less than cost of manufacture. There
are Irom two to four pieces of galvanized rub-
ber or asphalt roofing to each roll of 108 sq.
ft. This is $2 and $3 grades of roofing.

Onlv $1 .50 per hundred sq. ft. Fifty thou-
sand squares of steel roofing, size 2 ft. 6

in. wide by 5 ft. 6 in. long (30x66 in.)

The^e sheets were used about 30 days In

connection with the manufacture of soap.
This material was never exposed to the
weather and was never nailed. Every
sheet is clean and free from ;;ail holes and
practically as good as new. EXTRA
HEAVY. From 24 to 28 guage.

PRICE FLAT PER 100 SO- FT.

CORRUGATED PER 100 SO- FT.
$1.50
1.75

CENTRAL M. & S. CO., CHICAGO.
,The hot water heating plant purchased from you tor my ll-room house, which I

installed, following your plans, is thoroughly satisfactory. I have no difficulty in heating
mv house from 75 to 80 degrees in coldest weather. I expect to purchase quite a few plants

from you this year to install In other houses. I also bought a pneumatic water supply system and bath
room outfit with the necessary piping to connect it all up. I did all the work myself and the entire out-
fit works perfectly. Five to 10 minutes pumping twice a week supplies all the running water we want.
I think almost any man would be able to follow your plans and do the work. .

WILLIAM GESSERT, Menominee Falls, Wis.
CENTRAL M. & S. CO., CHICAGO. ,_ .

I am much pleased with the hot water heating plant, the pneumatic water supply system, the bath
room outfit and kitchen sink thai I purchased from you tor my home. Every part of this plant Is thor-
oughly satisfactory. We have extremely cold winters here; but the heating plant heats the house per-
fectly. In purchasing this from you, I saved about $400.00. Very truly yours,

JOHN GASMAN. Bark River, Mich.

BARGAIN BUILDING MATERIAL, including bath room and
plumbing supplies, heating apparatus, pipe and fittings, poul-

try netting, wire fencing roofing materials, etc. FREE.

2593 Archer Avenue, Chicago

fillflfflntOA 1 The key note of our business is EVERY ARTICLE GUARANTEED AS REP-UUdrdlllCO. RESENTED AND TO BE SATISFACTORY. Your money will be cheerfully
refunded for any article not entirely satisfactory.

CATALOG No. 123

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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The Del Electric Curling Iron
•J A new and practical electrically heated device

for curling the hair. The only electric curling

iron that will produce marcel, pompadour, puff

and wave effects. (J This iron is self contained

—

requiring no seperate device for heating, thereby

insuring absolute cleanliness. <J Attaches to any
lamp socket by means of cord and plug, ^f When
the iron is sufficiently hot, turn off the current,

the cordmay be detached and the iron will remain

hot for some time. This leaves you free to act

without chance of the cord getting in your way.
Will be found most convenient when traveling.

Price, $3.75 complete.

SOLD BY ALL FIRST-CLASS
DEALERS

Del Sales Company,
98

Jackson Blvd. Chicago

GREAT LITTLE BOOK
$1.00 FOR ONLY ONE DOLLAR $1.00

STANDARD WIRING
F"OR

Electric Light and Power
AS ADOPTED BY

The F"ire Underwriters
of trie LJnited States
By M. C. CUSHING, JR.

Member American Institute Electrical Engineers, late Electrical
Inspector Boston Board of Fire Underwriters and New York Fire
Underwriters' Tariff Association.

Containing the National Electric Code, explained with numer-
ous illustrations, together with the necessary tables and formulae
for outside and inside wiring and construction for all systems, and
a special chapter on alternating current wiring by George T.
Hanchet, S. B., Consulting Electrical Engineer, New York. Now
in the 1 5th edition. Handy size for the pocket. Black limp leather
binding—gilt embossed. Price $1.00 prepaid to any address.

POPULAR ELECTRICITY PUB. CO., monadnock blk., Chicago, III.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Publisher's Page
What Volume II Means to the
Advertiser and Publisher

It is generally conceded among advertisers of national repute that a publication does
not carry prestige until after its first year. We have lived with the idea in view that Pop-
ular Electricity would become more permanent in its advertising pages after we had passed
through this infancy stage.

We offer an advertiser today this so-called, long-looked-for, year-old prestige with a
circulation of 75,000 copies and advertising pages numbering 64 net—each and every ad-
vertiser in these pages satisfied with the results produced.

Continued patronage by advertisers has been our experience during the last year. From
the first one-inch advertisement of $3.60 that appeared in issue No. 3, there has been
nothing but a steady, healthy growth and a constantly increasing enthusiasm among our
advertisers.

We expect to do big things in the coming year, and we can do big things for you. You
can assist us in accomplishing this end and the way to do it is to advertise.

MOVING DAY
May lstis the appointed day for change of domicile among city dwellers, particularly those

of us who are addicted to the flat habit—"cave dwellers" as a waggish student of modern
Sociology terms us. A considerable number of our subscribers changed their location on
May Day. Some of them were thoughtful enough to notify us of the fact. Others contented
themselves with notifying their postmaster (or he found it out, he's good at such things)
and after this issue is mailed Uncle Sam's notices will come pouring in to change certain
addresses for future deliveries. Still others—too many to suit a publisher—failed to notify
us or their postmaster and the result will be the return of their magazine with a notation
"moved, left no address." Consequently we will have to "kill" such names on our list,

until receipt of complaint, or non-delivery of magazine, which is sure to come later. Often
the subscriber in such case naively assumes that we should have known of his change of
address; takes it for granted, possibly, that we would get it "by induction."

To be sure, we will adjust such complaints and re-mail issues you have missed—if we
have them—but we will appreciate it if you will help us to keep your Popular Electricity
files complete by notifying us, a month in advance if possible, of any change in your ad-
dress, giving both old and new location.

TROUBLE ON THE LINE
Sometimes, of course, mistakes on our part occur. In spite of the greatest vigilance

they are to be expected in a large mailing list. Here again our subscribers will confer a real
favor if they will advise us promptly. If your magazine fails to arrive within five days of
the regular time, let us know, but try to do it good naturedly. We mean well. Here is a
complaint that is a classic in its way, the result of an expiration notice sent in error.

"There must have been trouble on the line somewhere, for I certainly fused up my sub.
with two subscriptions on Dec. 18th, '08, which should have carried me along without mis-
hap for two years from the date of first wiring, though your letter of the 21st inst., indicates
that you will remove my meter in the month of June unless I come forward with another fuse.
If you will kindly go back over the line, I think you will locate the trouble about Dec. 31st,
'08 for that is the time you forwarded me a card stating that you would extend my current
for an extra year. Kindly let me know if you can locate the short, for I am passionately
fond of a hot wire, and as every number ^eems to be getting warmer, I am anxious to know
that the trouble has been found. I am more than pleased with your efforts at the central
station, for it keeps up the voltage at the farthest point of distribution, giving excellent
light in the darkest places."

It is a pleasure to have our attention directed to an un-intentional oversight in such a
good natured fashion by one who seems so well versed in the phraseology of the science we
are exploiting and who tempers his rebuke with such sincere expressions of hearty approval
and appreciation of our efforts to provide a magazine second to none in its field.

WATCH THIS PAGE
D C NF\\/A T S When your subscription expires, you will find a renewal blank enclosed here. You should fill out and
1V*-« 1 ^ *-< » » r\.i^,»j» return same with remittance at once, to avoid missinga number. Positively no copies will be mailed
on any subscription after same expires unless renewed, and we cannot agree to begin subscriptions with back numbers. The
date on wrapper of your magazine shows the issue with which >our subscription ends.

f*H ANfiP OP AT^rM?FQQ Notifyus promptlyof any change in > our address, giving both the old and newVlinnuc \JT /\l^L/I^COO. location. Since each issue is printed a month before the date it bears, we should
be notified at least four weeks in advance, in order to make the necessary change in our records.

ADDRESS ALL COMMUNICATIONS TO

POPULAR ELECTRICITY PUBLISHING COMPANY, Nonadnock Block, CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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If you want a good

piano we save you

from $100 to $300

by our direct factory-

to-purchaser system.

WING PIANOS
are made by us, in our own factory. They are sold direct from our factory and in no other way. Every

unnecessary cost is eliminated. Every dollar spent with us is piano value through and through—the best that 40 years

of study and experience can produce. The lowest, factory-price consistent with an artistically and musically

perfect instrument

THE WING TONE is so sweet and deep it is in a class of its own. Thousands of customers yearly write and

tell us so. " Pure and sweet ; every note clear and musical ; responsive to the lightest touch, yet possessing gTeat

volume and power, without a trace of harshness
"—this describes the tone of the WING PIANO.

THE WING WAY
We will pLacea WING PIANO in any home in the United States on trial entirely at our expense, without any

advance payment or deposit. If, after 20 days' trial in your own home, it is not satisfactory, we take it back.
Nothing to be paid bv you before it is seat, when it is received, or when it is returned. You are under no
more obligation to keep the piano than if you were examining it at our factory. Every expense and all risk
is ours, absolutely. Easy installment payments, ifyou desire them.

When you buy a piano at retail you pay the retail dealer's store

rent and other expenses ; you pay his profit and you pay the com-
mission or salary of the agents or salesmen he employs. We make
the WING PIANO and sell it ourselves. We employ
no agents or salesmen. When you buy the WING
PIANO you pay the actual cost of construction plus only our

small wholesale profit. This profit is small because we sell thou-

sands of pianos yearly. Most retail stores sell no more than 12 to

20 pianos yearly and must charge from $ 1 00 to $300 profit on each.

You can calculate this yourself. These dealers get as much profit

on their cheap pianos as on the standard high grade ones. As the

cheap pianos cost less than half, they "talk up" and push the cheap
pianos—but often call them high grade.

Pioneers of the direct plan of piano selling, our unparalleled success

has brought forth many imitators, but no competitors,
either as to the excellence of our produtt or the integrity and econ-
omy of our methods. Forty years of daily increasing business and
45,000 satisfied and enthusiastic buyers testify to this.

Ask a Wing customer what he thinks of
Wing Pianos and Wing methods. We will
send you names in your locality for the asking.
Our commercial standing and references will guarantee you that

our word is good and contract gilt-edged. The publishers of any
prominent magazine will also tell you this.

The WING PIANO is broadly guaranteed in
writing for 12 years.

FREE
WING >

;

& SON \
370-391 %

W. 13th St..

New York
Send to the name
and address written
below, your »*•«*•
Book* without any co«fe

or obligation on my part.

EVEN IF YOU ARE NOT READY TO BUY
WRITE OR SEND THE COUPON TO-DAY

The Book of Complete Information

About Pianos."

A copyrighted book of 1 52 pages with many
illustrations. A com ilete reference book

^ on the piano subject. History of the

Pi, piano, descriptions of every part, how to

judge good and bad materials, workmanship,
^ etc. Teaches you how to buy
+ intelligently. You need this
Xi. book.

'
>. Free for the asking from

THE MARVELOUS INSTRUMENTAL ATTACHMENT

If you choose, and without extra cost, your
piano can have this wonderful addition. Imitates per-
fectly the mandolin, guirar, harp, zither, and banjo.
Music written for these instruments, can be played just as

perfectly by a single player on the piano as though rendered
by an orchestra. It is an intregal part of the instrument

;

does not take in any way from its tone or value as a piano
and prolongs the life of the strings and action.

the old house of

WING & SON 370 391 VU. I3th St..

New York J
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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GOOD FOR ^I.OO
Sign and mail this coupon to Magic Foot Draft Co.

Dept. 640F, Tackson, Mich.

Name .

.

Address.

By return mail you'll get a $1.00 pair of Magic Drafts

to Try Free, as explained below.

IF YOU HAVE

RHEUMATISM
write your name and address plainly on

the above coupon and mail to us. Return

post will bring you, prepaid, a regular

$1 pair of Magic Foot Drafts, the great

Michigan External Cure for Rheumatism
of every kind—chronic or acute—muscu-

lar, sciatic, lumbago or gout. Then after

you try them, if you are fully satisfied

with the benefit received, send us One
Dollar. If not. they cost you nothing.

You decide and we take your word.

Frederick Dyer, Corresponding Sec'y-

Magic Foot Drafts are curing old chronic cases of 30 and 49

years' standing, after everything else had failed, as well as all

the milder stages. We have the evidence to prove all our
claims. It must be plain that trademark /" %$
we couldn't send the Drafts out ^_^_____^* d
everywhere as we do on ap- *^"""y^

, ^g^^^^^ yy
:<<>

proval if they didnt cure Wel||i Rk 4
want every sufferer to 1 ry \ hem

,

so send us your full address on
the coupon today. Our valu-
able illustrated Book on Rheu-
matism comes free with the trial Drafts. Send no money-
only the coupon.

WANT A BARGAIN? GET THIS!
Electrical Railroading as applied to Steam Railways

by Sydney Aylmer Small. 924 pages. Fully illustrated.

Handsomely bound in black leather, gilt embossed. A
GREAT BOOK. Complete, authentic. Regular price,

$2.50. A few copies only slightly shelf worn (hardly
noticeable) for $1.90 while they last.

Popular Electricity Publishing Company, Book Dept.,

Monadnock Block, CHICAGO. ILL.

Vibrate Your Body
And Make It Well
You have no right to be sick. No matter

what ails you—even if others have told you that
your case was incurable -DON' T GIVE UP HOPE.
The great natural forces Vibration and Electricity,
are curing more people today than all the drugs and
doctors in the world put together.

The White Cross
Electric Vibrator

gives you your choice of Vibration,
to Faradic and Galvanic Electricity, either

separately or in combination, just as
x you wish. It Relieves Pain Instantly,

x, and its cures are permanent.
The White Cross Electric Vibra-

1

tor cures the cause of disease.

Y" /it sends the rich, red blood leap-
/ ing and coursing through your

tp> /veins and arteries straight to
lg where the disease begins. It tones

, up your nerves, muscles and every
vital organ. It makes you fairly
tingle with the joy of living.

,FREE Book
Health and Beauty

Vibration for the Racking
Backache of Women.

Send TODA Y for the magnificent free

book, "Health and Beauty. "This valuable
work tells you all about
the human body in health
and disease. It tells you

how you can get well and keep well, no matter what
your trouble is. Besides, this book tells you all about
the wonderful White Cross Electric Vibrator—It

tells you about the very special offers which we are
making for just a short time, and how you can get a
White Cross Electric Vibrator on a genuine free
trial. Your name and address brings this intensely
by return mail. Sign the coupon and mail it to us at once. #'

Send coupon today

forFreeBook > .0

»

DON'T DELAY A AIIXUTE. Whether
i'ou are sick or well, you should send for
this book anyway. Learn how you can V
save all doctor bills and cure your- <*
self right at home without expense. ^ ^S"

Send No Money, A
** <§J* ^

just your name and address on <$>>"'
~*

the coupon. But write today. *^~ C$'* <

s&,

LINDSTROM,
SMITH CO. 4

253 La Salle St., JT
Dept. U5X .

CHICAGO

' 4r

<r
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Speed Reducing Gear
A COMBINATION COUPLING AND SPEED REDUCER

Efficiency Over 90 Per Cent
1-8 H. P. to 50 H.P.

Write us your wants and let us tell you more about it

D. O. JAMES & CO.
351 W. Monroe Street, Chicago

LLOW THE POINTERS
If you want the BEST low

price dry cell made for

Electric Bells. Annunciators,
Gas Lighters, Operating Small

Motors, etc.

Price in lots of 12 or more \3hc each

Fahnestock
Connections

No Extra
Charge

// you are carrying on experiments in which wet or dry cells have to be used,
our Battery catalog will prove of interest. Sent Free to all who mention this

publication.

NATIONAL CARBON CO.
CLEVELAND, OHIO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

THE TRAINED MAN GETS
THE POSITION

You wish to apply for a position—what qualifications have you to offer?

You desire to secure promotion to a better place—are you competent to hold
that place?

That which decides your ability to obtain a new position or promotion is

your qualification. You must certainly realize this. Incompetency means
failure.

To be qualified for a good position in the occupation of your choice you must
have the training that enables you to hold your position better than the average
man. This requires technical training, as the old methods of practical experience
are no longer sufficient. Almost without exception when the places higher up are
to be filled it is the trained man who gets the position. Mark and mail the coupon.

For 17 years the I. C. S. has been train-
ing men in all circumstances and conditions in* S
life to advance to better positions and earn-
ings. This institution has an equipment con-
sisting of five buildings and 3,000 employes and
is backed by an invested capital of six million
dollars. Surely such an equipment proves,
beyond question that the I. C. S. is the most
powerful force for promotion in the world.
It can be brought to bear upon your advance-
ment in your own home, in your spare time,
without obliging you to pay more than you
can reasonably afford. You may have a free,

full explanation of this plan if you will mark
and mail the coupon below.

Have you enough interest in your own
future to investigate this offer?

International Correspondence Schools

Box 1102, Scranton, Pa.

^ Please explain, without further obligation on my
. part, how 1 can qualify for employment or advance-
ment in the position before which 1 have marked X.

Bookkeeper
Stenographer
Ad Writer
Show-Card Writer
Window Trimmer
Commercial Law
Illustrator
Civil Service
Chemist
Textile-Mill Supt.
Electrician
Electrical Engineer
Mechanical Drafts.

Telephone Eng.
Elec. -Light. Supt.
Mechanical Eng.
Plumb, and Steam

Fitter
Stationary Eng.
Civil Engineer
Building Con.
Architect'l Drafts.
Architect
Structural Eng.
Banking
Mining Engineer

Name.

MAIL THE COUPON NOW .st.a«*m.

City. . State.

**—mmm^mmm^mmmm^^mtmmmi^^^^^^^^m^^^^^^^mm^ ************************
For our Mutual Advantage mention Popular Electricity when writing to Advertiser*.
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YOUR CREDIT
IS GOOD

with vis. Any honest person can buy a diamond
here , or any other article of jewelry from our complete
stock, and pay for it on easy payments to suit one's
convenience—one fifth down and the balance in eight
monthly installments is about as preferable a way as
any. No red tape inquisitive systems are used—it is

a plain business proposition, based on dealings with
honest people.

Our integrity and reliabilty is unquestioned; we
refer you to all commercial agencies and express com-
panies in the United States. Our numerous buying
facilities give you the benefit of low prices—one-third
is easily saved by dealing with us. Buy a diamond
for yourself, your father, mother, sister, brother or
sweetheart. It is an ideal gift , remembered by +he
one so dear to you after all other presents are lonj;

forgotten.
The ladies' and gents' elegant rings shown here are

extra specials, reduced to §45.00, so as to give everybody a
chance to buy advantageously. The diamond is a beauty

—

exceptionally white, guaranteed pure, perfect and flawless.
Send your name and address, with size of ring desired,

and we will send you same by express prepaid. If perfectly
satisfied, and we know you will be so, pay the express
agent 59.00; the balance you yay in eight easy monthly
installments of $4.50 each. These rings
you see right here are worth, at any
retail store, from §60.00 to §75.00

Our line of high grade watches,
silverware, etc. is complete. Our hand-
some illustrated catalog with many more
money saving priees and exquisite dsserip-
tions or exquisite jewelry is free for the
asking. Write right away.WM. E. RESIIH CO.

Dijmonds, Watches, Jewelrr
124-130 State St. Chicago, HI,

Send No Money
JUST YOUR ADDRESS

In order to prove that Rheumatism, Indi-

gestion, Constipation, Neuralgia, Deaf-

ness, Nervousness, Paralysis and Insom-

nia, in fact any ailment or pain due to

congestion or poor circulation can be

promptly relieved in your own home
without drugs or medicines, we want to

send you a Vibro-Life

Vibrator Free
Express Prepaid

YOU decide whether to buy it or return

it, and it costs you not one cent unless

you keep it. Fully guaranteed. Try it

ten days, then if you are ful!y satisfied

with the benefit received, buy it ; other-

wise return it and we will pay the ex-

press charge. Send no money now-
Just fill in and mail the coupon. This
offer and special price is for a limited

time only, so write at once.

EUREKA VIBRATOR CO.,
Suite 552 F No. 1269 Broadway, New York City,

Or Box 652, Brantford, Ontario, Canada.
I am Interested In your Free Trial Offer, also free booklet

on Health and Beauty.

Name

St. and No

City

^f.

Do You Hear Well?
The Stolz Electrophone—A New, Electrical, Scientific and Prac-

tical Invention for those who are Deaf or Partially Deaf

—

MAY NOW BE TESTED IN YOUR OWN HOME.
Deaf or partially deaf people may now make a month's trial of
the Stolz Electrophone at home. This personal practical test
serves to prove that the device satisfies with ease, every require-
ment of a perfect hearing device. Write for particulars at once,
before the offer is withdrawn, for by this personal test plan the
final selection of the one completely satisfactory hearing aid
is made easy and inexpensive for every one.
_ This new invention, the Stolz Electrophone (U.S. Patent No

575) renders unecessary such clumsy, unsightly and frequent-
"~ ly harmful devices as trumpets,

horns, tubes, ear drums, fans, etc,W It is a tiny electric telephone that
fits on the ear and which, the In-

9m stant it is applied, magnifies the
i sound waves in such manner as to

<r cause an astonishing increase in the
clearness of all sounds. It over-

comes the buzzing and roaring ear
noises and, also, so constantly and elec-
trically exercises the vital parts of the

ear that, usually, the natural unaided
hearing itself is gradually restored.

What Three Business Men Say:
The Electrophone is very satisfac-
tory. Being small in size and great
in hearing qualities makes it prefer-

able to any I hare tried and I be-
lieve, I have tried all of them. M.
W. Hoyt, Wholesale Grocer, Mich-
igan Ave. and River St., Chicago.
The Stolz Electrophone Co.,

Chicago, 111. Gentlemen :—I have
used your Electrophone since July
1908. It enables me to hear speak-

ers over 50 feet away. Without it I could not hear their voices.
It has improved my natural hearing at least 50%, and has stop-
ped the head noises which were so annoying, Refer to me at
any time. Yours truly, E. P. Rogers, Suite 908-159 LaSalle St.

,

Chicago, 111.

I have now used your Electrophone over a year, and know
that it is a first-class, scientific hearing device. Without it peo-
ple have to shout directly in my ear to make me hear. With it,

I can hear distinctly when spoken to in an ordinary tone. Best
of all, it has stopped my head noises, which were a terrible aggra-
vation. Lewis W. Mat, Cashier, 100 Washington St., Chicago.
Write to or call (call if you can) at our Chicago offices for par-

ticulars of our personal test offer and list of other prominent
endorsers who will answer inquiries. Physicians cordially in-
vited to investigate aurists' opinions.
Stolz Electrophone Co., 1854 Stewart Bldg., 7th floor, Chicago.
Branch Offices: Philadelphia, Cincinnati, Seattle, Los Angeles,

Pittsburg, Louisville, Cleveland, Indianapolis, Des Moines,
^Toronto^ForeignOffice^S^^h^et^L^ondon^ri^^^

Mrs. C. Lidecka, 238 12th Ate.,

Maywood, 111., wears an
Electrophone

Less conspicuous than eyeelasse

A SHINE FOR A CENT
In a Minute
The only practical Electric
Automatic C.O.D.Shoe Shiner.
An advertisement for the live

merchant that visibly pays its
way. An investment opportunity

based upon the strongly established
"Automatic Vending" idea. Requir-
ing only a moderate investment it

presents a good, reasonable, steady
means of securing and maintaining
a regular growing profit. Ten shines
a day will pay 30% on the cost. We
are selling Electric Polishers toli>e

merchants and alloting territo-
rv to live, responsible agents
with some capital. Our propo-
sition is clean, businesslike,
profitable. It affords a chance
for a man to own, watch and de-
velop a steady, paying business.
We solicit correspondence from
anyone who desires to extend
his income producing power;

Price*i.w> "WW *» from any merchant who cares
to add one more link to the chain that binds the public to
his store. ELECTRIC SHOE POLISHER CO.,

700 Great Northern Bldg., CHICAGO

STAMMERERS
GETTHis BOOK FREE
Learn aboutThe Natural Method for the cure of Stam-
mer inc. Tl) is Is the Larirest School i n the World teaching
Natural Methods. Writefor Book and Special Summer Rates
sent free to stammerers on request. The North-Western
School for Stammerers, oui Galena Street, Milwaukee, Wis.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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to

Popular

Electricity

Readers

Refinish a Piece of Your Furniture at Our Expense.

Let Us Send You the Materials FREE.

WE WANT a sample of wood finishing done with our preparations in your home.
We will send the materials to do the work. Here they are:
A bottle of Johnson's Elecric Solvo to quickly remove 1he old finish

—

A bottle of Johnson's Wood Dye (you to choose the color from the 14 different shades) to color the wood

—

A sample of Johnson's Prepared Wax to give that beautiful "hand rubbed" effect.
And our i!lus*rated guide book fcr home beautifying which includes complete color card and tells how to finish

and refinish w^cd.

Xo doubt you have some piece of furniture that you prize highly, yet you do not u-e on
account of the worn condition of its finish, or because it does not harmonize with other furni-
ture or decorations.

Use this outfit, which we want to send you free, for refinishing it,and you will be surprised
to learn how easily the work is done and the beauty of the result.

May we send you these three packages, and the valuable six-color book free at once?
Learn from the test the beautiful effect obtained from the use of

Johnson's Wood Dye
It is not a mere stain, j l is a deep-seated dye—sinking into the pores of the wood and
bringing out the beauty of the grain. When finished with Johnson's Prepared Wax you
have a permanent finish of real beauty and most artistic effect. We want to give you
these three packages at cnce. Send ten cents to partially pay cost of packing and
postage—using coupon below for your convenience.

Johnson's Wood Dye comes in 14 standard shades:

No. 126 Light Oak
No. 123 Dark Oak
No. 125 Mission Oak
No. 140 Manilla Oak
No. 110 Bog Oak
No. 128 Light Mahogany
No. 129 Dark Mahogany

No. 130 Weathered Oak
No. 131 Brown Weathered Oak
No. 132 Green Weathered Oak
No. 121 Moss Green
No. 122 Forest Green
No. 172 Flemish Oak
No. 178 Byown Flemish Oak

Half-nints, 30c, Pints, 50c. Johnson's Prepared Wax 10c and 25c packages
sold in large sizes. For sale by all leading paint dea1 ers.

Send coupon today to

S. C. Johnson & Son:
RACINE, - - WISCONSIN

"Wood Finishing Authoiities"

For our Mutual Advantage mention Popular electricity when writing to Advertisers.
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A Substitute for Batteries

€J This tiny device, called by electricians a transformer, is arranged to

take electricity from the ordinary alternating current lighting circuit,

changing the voltage from 110, or more, volts to the proper value for

operating bells, buzzers, spark-coils, burglar alarms, miniature lamps,

door locks, gas lighting and annunciator systems.

fl This little transformer will operate on any lighting circuit, requires

absolutely no attention, contains no moving or wearing parts and can

be installed with an ordinary screw-driver.

<I It saves the money now being spent for

new batteries and eliminates all the work

and bother when old batteries refuse to work.

//Orotfsi ^bL/'ne

1

i ©

O 6/2/8
roffe//^ ^ ^ y

h /a—-i
fo/ts

Diagram of Connections

NEW YORK
OFFICE

30 Church
Street

General Electric Company
PRINCIPAL OFFICES

SCHENECTADY, NEW YORK

CH ICAGO
OFFICE

Monadnock
Bui Idi ng
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Webster's New $8.50 Encyclopedic Dictionary FREE with eack of the first 100 orders

TREMENDOUS PRICE REDUCTION—an overwhelming bargain—an extraordinary HALF-PRICE offer

MAGNIFICENT 1909 EDITION FRESH FROM THE PRESS
OF THE

New Americanized Encyclopedia
FIRST IN WEALTH OF LEARNING, FIRST IN WEIGHT OF AUTHORITY, LATEST IN DATE Or PUBLICATION

Fifteen massive volumes, sumptuous binding. 10,000 double-column pages. 100 superb maps.
37,000 biographical references, hundreds of illustrations, colored plates of the rarest beauty.

ALWAYS the GREATEST in the World

TODAY the CHEAPEST in the World

Secures
the Set.

Sent Free for Examination.

A Home University, A College

Education, A Huge Library

The King of all Encyclopedias, at prices never before approached
You have always meant to get an Encyclopedia—every intelligent man does. NOW IS THE TIME. The posses-

sion of this latest and greatest of all ENCYCLOPEDIAS puts you ten years ahead of your less enterprising neighbor.
Other books tell you about ONE thing; this tells you EVERYTHING. It covers every,phase of human knowledge,
discovery, experience and belief. It records every step in the stately march of human progress. It covers all epochs of
literature, all forms of government, all systems ot religion. All gallant deeds and stirring scenes, all victories of brain
or brawn, all marvels of science and invention, all the glorious achievements that have made history luminous and
civilization possible are found in the ten thousand teeming pages of these splendid volumes. Can YOU afford to do
without it?

Ifc 1\Asi+s*1-i1acc Anf-Virkfif^r ^he most brilliant thinkers of the century are enrolled as its contributors.
lib lVld.tCIllt;5>& .r-VUlUUriiy. t1s writers include such men of world-wide fame as Matthew Arnold, James

Bryce, John Morley, Andrew Lang, St. George Mivart, Canon Farrar, Edmund Gosse, John Stuart Blackie, Leslie
Stephen, Edward Freeman, Lord Kelvin, Robertson Smith, Sir Norman Lockyer, Thorold Rogers, Saintsbury,
Swinburne, Simon Newcomb, John Fiske, Cardinal Gibbons, John Bach McMaster, Admiral Melville, Thomas B.
Reed, Carroll Wright ; and these with hundreds of others equally famous give it an authority so overwhelming,
so incomparable that it reigns without a rival in the realms of scholarship.

f 1 1 it np r\ Our 1909 Edition is fresh from the press and contains events
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ICE DAMAGE TO NIAGARA ELECTRIC PLANTS.
Never before in the history of the

white man was there such a terrific ice

jam at Niagara Falls as occurred dur-

ing the month of April of this year. The
hydro-electric power plant of the On-
tario Power Company was shut down by
being partly submerged due to the ice,

and the other lower Niagara power
plants of the Niaga-

ra Falls Hydraulic

Power and Manu-
facturing Company
were stopped from

the same cause and

this resulted in shut-

ting down several

plants depending on

these power stations

for electric current.

Peculiar c o n d i-

tions of ice, wind
and water at Niag-

ara Falls were such

as to produce a jam
in the lower river

which has never be-

fore been equaled.

The heavy and con-

tinuous winds up
the lakes in Febru-
ary resulted in hold-

ing back the waters
on Lake Erie and causing the phenome-
nal dry Niagara Falls which produced
so much trouble for the hydro-electric

power plants above the falls.

The great jam in the Niagara Gorge
was caused by the severe winds of the

second week in April rushing up the

Gorge. The conditions combining to

IN THE GRIP OF THE ICE.

produce this effect, were the high water
in the upper river carrying large quanti-

ties of ice over the falls, and the heavy
winds which were in a direction to hold

the ice back in the lower river.

The wind sweeping up the ravine met
the vast quantities of ice passing under
the bridges and through the rapids and

whirlpool causing

it to become
wedged against the

banks at Lewiston

and Queenstown
forming a dam
which raised the lev-

el of the water 40 to

50 feet above the

normal and 20 to 25
feet higher than ev-

er before recorded.

One of the illus-

trations shows the

power plant of the

Ontario Power
Company and its

transformer house

on the bank above,

on the Canadian
side. It may be stat-

ed that the water
raised so high as to

enter the windows
and doors of this power plant, complete-

ly shutting down the machinery for sev-

eral days with disastrous results. The
high-tension generators were partly sub-

merged, and although the damage to the

plant was not permanent the electrical

machinery was put out of commission so

that the power service on the transmis-
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SHOWING THE PARTIALLY SUBMERGED PLANT OF THE ONTARIO POWER COMPANY.

sion lines on the American as well as the plants above the Falls temporarily for

Canadian sides was discontinued for a supplying the Canadian power users,

time. while on the American side the 10,000
As soon as possible, arrangements horse power gas engine power plant of

were made for a high tension current the Lackawana Steel Company was util-

supply from the other Canadian Power ized for operating the Buffalo and Ham-

i
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ICE PILED FIFTY FEET HIGH BELOW THE CANADIAN FALLS.
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burg Electric Railway as well as for

supplying the power users of the Ontario

Power Company between Niagara Falls

and Rochester.

The ice jam at the falls and the river

filled with thousands of tons of ice which
was piled 50 feet high on the Canadian
side below the falls, wrecking the electric

incline railway. The Maid-of-the-Mist

was carried high and dry and its dock
completely wrecked. The Great Gorge
Electric railway on the American side

was completely buried in some places 20
feet under the ice, its pole line and trol-

ley wires wrecked and the tracks badly

damaged, as shown in the picture on the

front cover of this issue.

ELECTRIC CHARGING LAUNCH.
Electric power for launches and

yachts has great advantages such as

freedom from danger of fire or explo-

sion, absence of heat, odor, vibration,

noise, etc. But it also has the limitation

that long distance cruising is impossible

unless there are intermediate points

where the storage batteries may be re-

charged.

With a view to overcoming the above
objection, and to enable him to make
long trips independently of charging sta-

tions on shore, Mr. Benjamin Douglass,

Jr., of New York, has had built for him
a unique floating charging plant to be
used as an auxiliary to his handsome
electric yacht Cascapedia. It is the first

craft of its kind and the builders believe

before either craft would have to enter

port.

The name of this unique little boat is

the Kilowatt, and following completion,

she was shipped to Palm Beach, Fla.,

where her owner used her during the

winter. With the recharging launch as

an auxiliary, the yacht Cascapedia is not
dependent upon electricity ashore for

charging her batteries.
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By Courtesy of the Electrical World.

ELECTRIC-GASOLINE CHARGING LAUNCH

that it solves the question of the use of

electricity in large yachts, since it can be
operated at full power for 100 hours on
one filling of the fuel tank, thus enabling
the yacht to make a trip of 2,000 miles

'By Courtesy of the ElectricalZWorld.

CHARGING OUTFIT OF THE "KILOWATT."

The Kilowatt is 35 feet long, nine feet

beam and two feet draft. Her power
equipment consists of a

40-horsepower six-cylin-

der gasoline engine,

connected to the propel-

ler shaft. It also drives

a charging dynamo.
The dynamo is so ar-

ranged that current can

be generated while the

boat is lying at anchor
or when under way.
The plant has sufficient

capacity for recharging

the yacht's batteries in

three or four hours. The charging

launch has a speed under her gaso-

line power of nine miles an hour and
carries 400 gallons of fuel, on which she

can be operated for 100 hours.



ELEMENTARY ELECTRICITY.
BY PROF. EDWIN J. HOUSTON, PH. D. (PRINCETON.)

CHAPTER XIV. RADIO-ACTIVITY.

As yet we are far from having dis-

cussed all phenomena similar to those

produced by X-rays. There are still

more curious effects to be recorded.

Bearing in mind the fact that the X-
rays were emitted from those portions

of the walls of the Crookes tube that

were rendered phosphorescent by the

bombardment of the cathode fays, it oc-

curred to Henri Becquerel of France
that possibly other phosphorescent sub-

stances might emit X-rays. In order
t j test this he placed a crystal of a uran-
ium salt, i. e., uranyl-potassium sulphate,

illumined by sunlight, on a sensitive pho-
tographic plate that was protected from
the direct action of the light by being
covered with several thicknesses of black

paper. When placed in sunlight Bec-
querel found that the uranium salt

emitted a radiation capable of passing
through the opaque paper, and affecting

the photographic plate.

To his great surprise, Becquerel aft-

erwards discovered that the uranium
compound did not require to be exposed
to sunlight in order to produce this ra-

diation ; it also gave it out in the dark.

Becquerel afterwards found that this

curious power of emitting rays in the

dark was possessed by nearly all chem-
ical compounds containing uranium, a

chemical element that possessed a larger

atomic weight than any of the other ele-

ments, i. e., 238.5.

Briefly, Becquerel's discovery was as

follows : Various substances, all of

which in his early experiments contained

the element uranium, emitted in the

dark, without any prior exposure to

light, peculiar radiations or emanations

that resembled the X-rays in their pow-
er of rendering non-conducting gases

through which they passed sufficiently

conducting to permit them to gradually

discharge insulated charged bodies ; of

readily passing through substances

opaque, to ordinary light ; of exciting flu-

orescence or phosphorescence in bodies'

on which they fell, and of affecting pho-

tographic plates.

The peculiar rays thus discovered by

Becquerel in the uranium minerals are

generally known as the uranium rays.

They are, however, sometimes named
after their discoverer, the Becquerel
rays. The ability of these substances

to thus throw off or emit these rays is

known as radio-activity, and the sub-

stances are known as radio-active sub-

stances.

A careful study of the uranium salts

by Becquerel and others, as well as of a

mineral known as uranite, or pitch-

blende, from which metallic uranium is

obtained, soon led to the discovery of

certain elements whose radio-activity is

far greater than that of uranium or any
of its salts. The cause of this greater

activity was apparently to be attributed

to the presence of some especially active

material. Investigations soon led to the

discovery of new chemical elements

known as thorium, polonium, actinium

and radium. The rays emitted by all

these substances possess properties sim-

ilar to those of the uranium rays. In

order to distinguish them from one an-

other, they are known as the thorium
rays, the polonium rays, the actinium
rays and the radium rays.

Of all the above substances, radium
possesses the power of emitting this ra-

diation to an extent far in excess of any
other substance. Radium exists in very
small quantities in pitchblende, and oth-

er uranium minerals, from which it can
only be separated with great difficulty.

It so closely resembles barium that it is

very difficult to separate the two sub-

stances. That radium is a chemical ele-

ment, however, is shown by the fact

that it imparts a crimson color to the

bluish flame of a Bunsen burner, while

barium imparts to it a green color.

Moreover, radium possesses marked ra-

dio-activity, while barium does not.

Some idea of the small quantity of ra-

dium present in ordinary pitchblende

may be formed from the fact that Pro-
fessor and Madame Curie, who first ob-

tained this element from the mineral ref-

use from which uranium had been ex-

tracted, have estimated that it would re-
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quire no less than 5,000 tons of this

refuse to produce a kilogramme (2.2

pounds) or 1,000 grammes of radium.

But radium possesses another proper-

ty far more remarkable than its peculiar

radiation. Like the uranium salt, it is

able continually to throw off the energy

existing in its peculiar way independent-

ly of any source of energy from with-

out. The amount of this radiation has

been carefully measured. A single

gramme of radium is capable of contin-

ually throwing off an amount of energy

sufficient to melt its own weight of ice

per hour.

Or, putting it in another way, a ra-

dium salt is continually emitting an

amount of energy which is capable of

vertically lifting a piece of matter of a

weight equal to its own, continuously

against the force of gravity, at the level

of the sea, at a rate of ten meters (39.3
feet) per second.

When first observed, this apparent dis-

obedience of radium to the law of the

conservation of energy referred to in a

preceding chapter naturally occasioned

no little surprise, but as soon as it was
discovered that the liberation of energy

was accompanied by the breaking up of

the atoms of the radio-active substance

into particles called electrons or cor-

puscles, particles far smaller than ordi-

nary atoms, it was understood that the

disobedience to the law of the conserva-

tion of energy was only apparent. In

other words, a greater amount of energy
is evidently charged on the so-called at-

oms of matter than had before been sup-

posed.

In order to understand this, let us

again refer to the heat emitted continu-

ously by a mass of radium. Before the

discovery of radio-active elements, the

heat produced by the combustion of a

sufficient weight of hydrogen and oxy-
gen to form one gramme of water had
been carefully measured and was found
to be greater than that given out by
equal weights of any other known chem-
ical elements. The total heat energy,

however, emitted by the complete dis-

integration of a single gramme of ra-

dium is one million times greater than
that involved in the combination of hy-
drogen and oxygen sufficient to form
one gramme of water. In other words,

there exists an enormous store of en-

ergy in a latent condition in the so-called

chemical atoms of radio-active materi-

als, that would never have been recog-

nized had not the chemical elements been
undergoing gradual chemical disintegra-

tion.

Radium rays are moreover capable of

effecting a sensitized photographic plate

in a manner similar to X-rays. The
process is ordinarily quite slow unless

FIG. 91. FROM A PHOTOGRAPH TAKEN BY
RADIUM RAYS.

the radium salt is very concentrated,

producing powerful rays. Fig. 91 is re-

produced from a radium photograph or

radiograph, as it is called. In this case

the article photographed was a metallic

disk with a perforated design which
shows in the white portions of the pic-

ture. The dark portions are metal. The
disk was laid upon a photograph plate

in a perfectly dark room and the radium
salt,

,

which consisted of pure radium
bromide and very powerful, was held

about six inches above the disk, the ex-

posure being but a few minutes. The
picture is not as clear as the ordinary
photograph owing to the fact that there

was no focusing arrangement, as is the

case when a camera is used.

Let us now inquire how it is that

a radio-active element such as radium
is able continuously to emit its peculiar

radiation. As a result of careful inves-

tigations made by many physicists, it is
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now generally believed that, like all other

radio-active elements, such as uranium,

thorium, polonium, actinium, etc., ra-

dium is constantly undergoing atomic

explosions whereby fragments of differ-

ent sizes are thrown off; that these sub-

stances pass in all directions from the

material in straight lines, carrying with

them small electric charges ; that their

power of penetrating ordinary matter is

due to their small size, the particles pass-

ing not through the molecules or atoms
of gross masses, but through the spaces

between them.

It might be objected to this explana-

tion, that if a radio-active material is

constantly throwing off its particles, it

should soon undergo an appreciable de-

crease in weight. But the particles it

throws off are so exceedingly small and
the atomic explosions or disintegrations

go on at so slow a rate, that it would
require hundreds if not thousands of

years for the loss to be sufficiently great

to be recognized by an ordinary chem-
ical balance.

It has been estimated that in the case

of uranium and thorium, the change in

weight goes on so slowly that it would
require at least one million years to per-

mit the difference in weight to be de-

tected by a delicate chemical balance.

Even in the case of radium, in which
the change is far more rapid, it has been
estimated by Rutherford and others that

at least 1,500 years would be required

to reduce a given mass of radium to half

its original mass, and even at the end
of 30,000 years, at least one one-mil-

lionth part of the mass would still re-

main. Nevertheless, since even this slow

change is short when compared with the

life of the earth, it is evident that ra-

dium must be continually produced,

since, otherwise, all the radium would
long ago have disappeared.

It is believed that an atomic disinte-

gration of matter is constantly going on

;

that at certain stages in this disintegra-

tion the more markedly radio-active ele-

ments are produced, such as uranium
and radium. Taking, however, the case

of radium, the most active of the radio-

active elements, it is evident that by its

breaking- up there are produced a vari-

ety of other chemical elements. One of

these has actually been detected ; that is,

the element helium, which had been
proved to exist in the atmosphere of the
sun before the discovery of radio-activ-

ity.

The radio-active elements like radium
are not believed to break up instantly

into the element helium. On the con-
trary, in the case of radium, its atomic
explosions must produce new elements
not only in the particles thrown off from
the atoms, but in the remnants of the

atoms. Neither of these substances can
continue to be radium, since they do not
contain sufficient matter to form radium
atoms. Nor is it believed that, as in the

case of radium, helium is produced by
the first set of atomic particles that are

thrown off by the exploding atoms, but
by what are known as radium-emana-
tions.

The first explosive disruption of the
radium atom produces a radium emana-
tion in the shape of a gas. There are,

however, other emanations known as ra-

dium emanations, A, B, C, D, and E, all

of which are solids. The time required
for one of these emanations to pass into

FIG. 92. METHOD OF DEMONSTRATING
THE THREE KINDS OF RADIUM RAYS.

another varies from a few minutes to

several years.

It will be seen that the theory of radio-

activity as above given is contrary to the

old belief that the atoms of matter
are the ultimate or smallest particle in

which matter can exist. This theory
would rather regard all matter as con-
sisting of a single kind of material, the

difference in the so-called chemical ele-

ments being due to the differences in

the number and groupings of this ele-

mental matter.

The most important discovery that has
been -made concerning the rays thrown
off from all radio-active elements is that

they are all capable of producing three
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different types of radiation. If a small

quantity of radium salt is placed at the

bottom of an open narrow cylindrical

lead vessel (L), Fig. 92, the radium rays

can pass freely out from the opening at

the top. Now these rays, like the rays

emitted by all radio-active substances,

consist of the a rays, the (3 rays, and the

7 rays. Ordinarily these rays will pass

out commingled or associated with one

another. If, however, a strong magnetic

field is applied at right angles to the

plane of the sheet of paper, and directed

towards the sheet, the three kinds of

rays are separated from one another as

shown. The 7 rays continue in a straight

line as shown without any deviation ; the

(3 rays are deflected to the right, moving
through the circular path as shown, so

that if (A C) represent a portion of a

photographic plate placed under the ves-

sel the /3 rays will produce an impression

on it ; the a rays are bent in the opposite

direction and also describe a part of the

arc of a circle, but are rapidly absorbed

after passing a short distance from the

lead tube.

These three classes of rays possess

the following properties ; i. e.

:

(1) The a rays consist of positively

charged bodies that are thrown out with

a velocity of about one-tenth that of

light. They are readily absorbed, and
are deflected by a powerful magnetic or

electric field. The amount of this devia-

tion, however, is smaller than that of the

cathode rays produced in an ordinary

vacuum tube under the same strength of

field.

(2) The /? rays are less rapidly ab-

sorbed and are far more penetrating in

their character. They consist of nega-
tively charged bodies that are thrown off

with the velocity about the same as that

of ordinary light. They are far more
readily deflected than are the other rays,

and appear to be identical with the ca-

thode rays produced in a vacuum tube.

These rays negatively electrify all ob-

jects on which they strike.

(3) The 7 rays are extremely pene-

trating, and are not deflected by a mag-
netic field. They are capable of readily

passing through most substances opaque
to ordinary light, and appear to possess

properties identical with very penetra-

ting X-rays.

Zinc sulphide phosphoresces brightly

under the influence of the rays from
radium. If a screen covered with zinc

sulphide is exposed to a radium salt, it

will glow or phosphoresce brightly, and
if the surface of this screen is examined
by means of a magnifying glass, it will

be seen that the light is not uniformly
distributed, but comes from a number
of scintillating points.

In order to demonstrate this prop-
erty, Crookes constructed a piece of ap-
paratus known as the spinthariscope,

consisting of a small piece of metal
dipped in a solution of a radium salt and
fixed at a distance of several millime-

ters from a zinc sulphide screen placed

at one end of a short brass tube and ex-

amined through a lens placed at the oth-

er end of the tube. When observed in

this manner the zinc screen appears as

a dark background dotted with brilliant

points that appear and disappear with
great rapidity. The appearance of the

points corresponds to the successive ex-

plosions of the radium salt.

(To be continued.)

CURIOUS USE OF ELECTRIC LIGHT.

A curious use to which the electric

light has been put was recently recorded
in Pearson's Weekly. There has just

been completed inside the Small Bird
House at the London "Zoo," an arrange-

ment of incandescent lamps, the object

of the installation being to induce the

tiny feathered inmates to take breakfast

a couple of hours earlier than they other-

wise would do. It is controlled by a

switch outside the building, and each
morning at six a keeper turns on the

lights. This, of course, arouses the

birds, who commence feeding forthwith,

under the impression that day has
dawned. The same dodge has been used
from time immemorial for fattening

quails for the London market. These
birds feed only in the early morning, so,

after being caught, they are kept in un-
derground cellars, fitted with electric

lights, which are periodically switched
on and off. Every time the lights are

raised, the quails start eating, going con-

tentedly to roost when they are lowered.

In this way a bird can be induced to eat

as many as twenty-four breakfasts in

one day.



ELECTRICITY AT THE ALASKA-YUKON-PACIFIC
EXPOSITION.

Exploitation of Alaskan and Yukon
territories and the fostering of trade on
the Pacific Coast is the object of the

Seattle exposition to be held this year.

The University of Washington owns the

Alaska - Yukon - Pacific exhibition
grounds., which will be utilized by that

institution after the exposition is over.

One million dollars has been appropria-

ted by the State of 'Washington for Uni-
versity and State buildings, the grounds

central court with cascades, fountains

and a geyser station.

In all modern expositions the feature

which has attracted most attention and
comment has been the electrical illumina-

tions. Electricity made the Pan-Amer-
ican. It was the most-talked-of feature

of the St. Louis exposition and in this

respect Seattle is not going to be out-

done, for although it may not be as

great in size as other expositions it will

i

portion o: THE ELECTRICALLY LIGHTED GROUNDS OF
EXPOSITION—MANUFACTURERS' BUILDING.

THE SEATTLE

of which include 250 acres. The United
States Government has also appropriated

nearly three-quarters of a million dol-

lars.

The site of the exposition is located

in the suburbs of Seattle between Lake
Washington and Lake Lriion, about five

miles from the central district of the

city. There will be 45 exposition build-

ings, including mines, manufacturers',

engineering and machinery, as well as

government, state and foreign pavilions

and exhibit bnildinq?. arranged about i.

make up in quality and artistic effects

what it may lack in quantity, and this in

spite of the fact that current must be
brought from Snoqualmie Falls, 50 miles

away.
The buildings will all be outlined with

incandescent lamps of the frosted type,

of eight candle-power, a total of about a

quarter of a million being utilized. The
State and Government Building will

have about one hundred thousand lamps
in service while the street and park light-

ing will -nnlov an ^aual number.
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About fifty thousand lamps will

also be used at the cascade court

and geyser basin and on the build-

ings surrounding them. It was con-

sidered advisable tD utilize electroliers

about the grounds, as shown in one of

the pictures, consisting of large balls

on ornamental staff columns, with

about 40 electric lamps of 20 candle-

power each on the surface of each ball.

In the park and on the shore of Lake
Washington festoons will be provided

along the paths and through the trees.

Alternating electric current at a very

lamps and motors used on the grounds.

One of these motor-generators is shown
in the second illustration.

A new steam operated electric plant

is also being built for the university

buildings and the current developed by

it will be used as an auxiliary to the

"imported" electricity, in case of emerg-

ency.

During the entire exposition season a

wireless telephone and telegraph station

will be in operation, receiving messages
from steamers entering and leaving Se-

attle. A pavilion with tower 100 feet

ONE OF THE MOTOR GENERATORS WHICH SUPPLIES CURRENT FOR THE EXPOSITION.

high voltage will be brought from the

power station already at the Falls to a

substation located on the grounds. Here
it will be passed through transformers
which will reduce the voltage somewhat
and then into motor-generators. These
machines consist of a motor and a dyna-
mo, or generator, on the same shaft. The
motor is revolved by the incoming cur-
rent and turns the dynamo armature,
which in turn generates direct current
of a voltage suitable for operating the

in height of rustic design has been con-

structed near the main entrance. The
antenna or aerial is supported from the

top of a pole 50 feet high mounted on

the top of this tower, giving a total

height of 150 feet above the base.

A daily newspaper published in this

wireless telephone and telegraph pavil-

ion will contain news received by the

wireless instruments and messages from
the steamers arriving from and leaving

for Alaska and the Yukon district.
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A STRIKING ADVERTISEMENT.

The accompanying diagram is a re-

production of an advertisement recently

placed in a number of periodicals by a

large storage battery manufacturing

company and it illustrates in a striking

manner one of the great problems in

electric central station operation ; name-

ly, how to straighten out or equalize the

daily load "curve."

The irregular black line which looks

like a jagged mountain range represents

in a general way the load on an electric

plant between the hours of 12 o'clock

A STRIKING ADVERTISEMENT.

noon and 10 a. m. the following day.

Each point on the curve represents the

load on the station at the particular hour

designated on the base line immediately

below that point. From 12 o'clock to 4

p. m. we see that there is a fairly heavy

load due to motors and a few lights that

are in operation during that portion of

the day. Then, a little after 4 o'clock,

if it be during the short days of late fall,

winter and early spring, the people all

over the city begin to turn on their lights

and the curve rises sharply and runs up
to a great height, but only stays there

for a short time, when it begins to fall off

as the consumers begin to turn off their

lights and the motor service drops off.

This high ooint is known as the "peak

load" and is one of the worries of the

central station manager, for, although

money is received for the current sold

during the peak, extra generating ma-

chinery must be installed to take care of

it even though this machinery be idle

the rest of the 24 hours.

From 8 p. m. the load falls off rapid-

ly until a minimum is reached about 2

to 6 a. m. Then it begins to rise rapidly

at 6 a. m., when the people are burning

early morning lights, the factories are

starting up, etc.

Only a glance at the diagram is neces-

sary to show even the casual observer

that there is a long period during the

night when an immense investment in

generating machinery is earning nothing

for the company. Some electric compa-

nies get around this to a certain extent

by installing great storage batteries

which are charged by the dynamos dur-

ing the slack periods of the day and

which pour their current into the system

during the peak load. In this way fewer

dynamos may be used, and be made to

work during the entire 24 hours. But

the storage batteries are very costly, so

the attendant saving in dynamo invest-

ment is counteracted to a considerable

extent.

A more ideal condition would be to ob-

tain commercial load which will come on

during the hours of the night, and to

forcibly remind central station managers

of one kind of night load is the object

of the advertisement. Electric automo-

biles and trucks of all kinds must have

their batteries charged, which operation

takes a number of hours. Therefore,

the "ad" says, in language plainer than

words, "Central stations, encourage the

use of electric vehicles in your city,

which will be charged at a time when
your machinery is idle and which will

help to straighten out your load curve."

The largest storage battery in the

world has been installed at the Sixteenth

Street Station of the New York Edison
Company. The 150 cells have a capacity

of 22,000 amperes for one hour at 120

volts. It will be used only in emergen-
cies.
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THE OLDEST TELEPHONE]
OPERATOR.

Much has been said by
various owners of tele-

phone systems relative to

the precociousness of their

offspring in connection

with the operation of tele-

phone switchboards, and
numberless items on this

subject have appeared
from time to time in the

various telephone publica-

tions. To date, however,
so far as the writer is per-

sonally aware, says Mr. L.
E. Knapp in a letter from
Dallas, Texas, no claim
has been made as to the
age limit for employes for
the operating department.

In this connection I

think it likely that Mrs.
Bynum is the oldest ope-
rator in the United States
and possibly in the world.
Mrs. Bynum, the mother
of J. Fowler Bynum, own-
er of the Eagon Branch
Telephone Company of
Kaufman, Texas, every
day operates a system hav-
ing very nearly one hundred telephones.

Mrs. Bynum is seventy-two years of

age, notwithstanding which, she has a

very good "telephone voice" and her
hearing is most excellent. She recalls

without reference to any bulletin the

combination of rings for any subscriber

who may be desired upon the system.

She states that she enjoys the task of

operating the switchboard and telephone
system very much and that, in fact,

without it she would find it rather hard
to pass the time.—Telephony.*

THE

Nearly 300 miles of line for power
transmission purposes is to be put up by
the. Ontario Hydro-Electric Power Com-
mission in order to supply various towns
and cities in Ontario with electricity gen-
erated at Niagara Falls. About a mil-

lion pounds of aluminum wire will be
used. The line will consist of three ca-

bles supported on towers spaced 550 feet

apart.

SWITCHBOARD AND OPERATOR AT
KAUFMAN, TEXAS.

ELECTRIC PLANTS IN THE UNITED
STATES.

The census director has issued a pre-

liminary report on the electric light and

power stations of the United States. The
statistics relate to the year ended De-

cember 31, 1907. The totals do not in-

clude isolated plants or plants that are

idle or in course of construction.

The total number of establishments in

1907 was 4,714, an increase of 30.2 per

cent over 1902. These plants gave em-

ployment to 34,642 wage earners and

developed 5,858,121,680 kilowatt hours.

These central stations supply current for

555,921 arc lamps and 41,807,944 incan-

descent lamps. The total horsepower

capacity of the stationary motors served

was 1,649,026. The increase in lighting

during the five years was considerable

but the greatest increase was in the num-
bers of motors supplied with current, a

total increase of 276.5 per cent.



PRODUCING FRESH AIR BY ELECTRICITY.
BY M. M. HUNTING.

The city of Berlin is well known as a

Mecca for scientists, and within the walls

of its numerous laboratories many a

problem of enormous scientific value has
been solved. Xot the least among these

is the problem of producing fresh air by
electricity. Much of the advancement in

this line has been through the untiring

efforts of a German.. Dr. Fischer. He
simply feeds a current of air into one of

his electrical machines and in a twin-

kling out comes the germless air for us

to breathe. His apparatus is called the

"Ozone Fan," and is capable of concen-
trating the ozone in the atmosphere, and

is a deadly enemy of these pests.

This same ozone is found in small
quantities in the sunlight, and we all

know that the ordinary sunshine is more
-5 of a disinfectant, and for this rea-

son health authorities urge upon us the

habit of getting as much of it as we pos-
sibly can.

Dr. Fischer's ventilator produces this

germ-slaughtering gas by taking advan-
tage of an exceedingly high temperature,
something like 2.ooo° C. and for this

purpose the well known Xernst glower,
applied so successfully to the Xernst

DR. FISCHER'S OZONE FAN.

by means of a very high temperature this

ozone is liberated and is re-distributed,

with the proper amount of oxygen, and
is made ready for us to breathe.

The distinction that is so noticeable be-

tween the air we are forced to breathe

in the average city and the sweet and
pure air of the country, is due to the fact

that this very same colorless gas, ozone,

is present in larger quantities in the air

of the country. We might say it is al-

most conspicuous by its absence in most
cities, and for this reason also, germs
rather prefer the city air, for ozone

OZONE WALL FAN.

lamp, adapts itself admirably. The fan

draws the air current as it is needed, over
the heated glower and it is thereby heat-

ed to the desired temperature. Now, it

is immediately mixed with cold air and
this sudden change causes the free gas

to be liberated and made ready for fur-

ther use.

Briefly, the apparatus consists of a

small ventilator working upon the suc-

tion principle. The fan is placed inside
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a funnel containing the Nernst glower,

which is readily adjustable. This glower
will not conduct current until it is raised

to a certain degree of temperature, which
temperature is obtained by using a heat-

ing coil. When the ventilator starts to

operate, the first current is received by

"

PORTABLE OZONE FAN.

the heating coil. This continues until

the glower is heated up to a point where
it will carry current itself, when an elec-

tromagnet starts the fan-motor and at

the same time the heating coil becomes
disconnected.

Now for a person to breathe undilut-

ed ozone would be very detrimental to

the body, for the pure gas acts in a

highly damaging manner upon the mu-
cous membrane. To overcome this dis-

advantage, the inventor has perfected his

apparatus so that it is able to furnish

this gas in the proper amount for breath-

ing purposes, i. e., one-tenth of one per

cent.

The fan overcomes the obstacle of fur-

nishing a damaging amount of the gas
by destroying a certain proportion and
keeping a constant average strength of

the mixture of common air and ozone.

The operating expense of this artificial

fresh-air plant is very low when one con-

siders the benefit derived by humanity
from breathing such an atmosphere. It

requires from 30 to 150 watts (one
twenty-fifth to one-fifth horsepower) of

current to convert from 35,000 to 175,-

000 cubic feet, and the machine takes one
hour to do this amount of work.

There is still another design of ozone
fan, manufactured by a German firm.

This fan depends upon electric dis-

charges, or flashes, to produce the neces-
sary ozone. It resembles the electric

ozonizer for the purifica-

tion of water, from
which Dr. Fisher con-

ceived his idea, and
which he has embodied
in his ozone fan, de-

scribed above.

The second ozone fan
described is intended for

air shaft installation,

H and on account of the

nature of its makeup it

MfHNal ^ highly insulated. The
fan drawing the air in-

to the ventilator is fitted

with iron rods and
plates, alternating. Each
pair of rods and plates

being electrodes of a

high tension circuit of

an alternate current

transformer, and for the

sake of safety one terminal is grounded.
The only noticeable evidence of what is

taking place is a slight bluish streak pro-

duced between the plates and the rods.

OZONIZER FOR AIR SHAFT.
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Aside from this difference the fan acts

in a manner similar to the former one.

When very large areas, as an entire

building., are to be ventilated the ozone

is manufactured outside the building and
after being thoroughly mixed with the

proper amount of air., is then forced by
means of a compressor, first into air

pits and then by means of conduits,

throughout the entire building.

This electrical form of aeration will

prove a blessing in numerous places

where the question of ventilation has

long been a serious one. i. e.. in subways.

churches, theaters., and on board ships,

where strictly fresh air is always at a

premium.

SUBMERGIBLE ELECTRIC BILGE PUMP.

The construction and method of oper-

ation of a unique submergible bilge

pump operated electrically, are shown in

the accompanying pictures. The pump
is used for pumping waste water out of

basements where the

floor level is below
the sewerage system.

Ordinarily the ver-

tical motor on top of

the centrifugal pump
shaft is above the

floor line, but in case

the basement should

become flooded the

motor would not be

injured and would
work as low as 17 feet

below the surface of

the water.

The pump motor
and automatic parts

are placed under a

"protecting hood"
which allows ventila-

tion under ordinary-

conditions, and in case

of a flooded basement
the hood prevents the
motor from being in-

jured.

The protecting hood
is built to utilize the principle of the com-
pression of gases. It is hollow cylinder
with the bottom end open and is set on
top of the motor. The sides and top are
air-tight. For water to rise inside the
hood, there must be a pressure put on the

ELECTRIC BILGE
PUMP.

water to overcome the pressure of air in

the hood.
It requires one atmosphere, or a pres-

sure equal to about 15 pounds to the
square inch to compress the air in the

hood sufficiently to allow the water to

rise in the hood half way. This is ap-

PUMP AND MOTOR OPERATING UNDER
WATER,

proximately the pressure that would be

encountered 34^2 feet below the surface

of a body of water. The motor windings
being one-third of the way up in the

protecting hood, for the water to rise in-

side even one-fourth of the way in the

hood, the latter would need to be under
17 feet of water.

The principle may be demonstrated by
taking an ordinal*}' drinking glass and a

pail full of water and turning the glass

up-side-down so that the opening of the

glass is toward the water, and pushing
the glass straight down into the water
until the bottom of the pail is reached.

The water has not risen to any appre-
ciable extent in the glass, and you could

burn a match or piece of paper inside of

the glass until the oxygen became ex-

hausted.

Electric sirens are in use on the rail-

ways of Germany. The sound is pro-

duced by the vibrations of a metallic dia-

phragm under the influence of an electro-

magnet.
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HURRY - UP METHODS OF MILITARY
SIGNALING.

In recent years the coast defenses

have been materially improved and
strengthened. In no particular has more
progress been made than in the elec-

trical devices by which the fire from
the heavy guns is directed by the artil-

lery officers. The days are gone by

when the gunner "sighted" his gun, as

a marksman aims his rifle. Now the

great size and range of the guns make

USING THE FIELD BUZZER ON A RAIL-
ROAD TRACK.

it necessary that the method of sighting

be scientific.

The Signal Corps, whose duty it is to

furnish and maintain the electrical sig-

naling apparatus, is now using a new
portable wireless telegraph set, which
makes it possible for a scouting party to

keep in communication with the main
body at a distance of 15 to 25 miles.

The wireless set, as useful as it is, does
not, as yet, displace the other methods of

signaling.

The field buzzer used by the Signal
Corps is a practical and efficient instru-

ment. The apparatus is used for trans-

mitting telegraph messages. The buzzer
consists of a small vibrating armature,
which operates from the power of five

tiny dry batteries, making a buzzing
noise of high pitch. The high frequen-
cy current developed from its induction
coil to the line will find its way across
"breaks" and over ground "leaks" that

would put the ordinary telephone and

telegraph circuits out of business. The
practical use of the apparatus can 'be

readily seen. A scout wishes to go
ahead and send back his information im-

mediately. He gets on a horse, and as

fast as his horse can gallop the fine wire
is laid out on the ground, and if it falls

into water, or should a team pass over

the wire and break the circuit, it makes
little difference. When he finds out what
he wishes to know, he signals his mes-
sage through the wire without dis-

mounting, as the circuit is completed
through the horse's body to the ground.

It is also possible to signal with this

buzzer by using a railroad track or barb-

ed-wire fence for a conductor, as any
small breaks in the circuit will be

bridged across as explained above.

Captain E. H. Hotchkiss, First Com-
pany Signal Corps, C. N. G., has invent-

SIGNALING OVER A BARBED-WIRE FENCE.

ed a ground device that fastens to the

heel of the shoe, thereby completing the

buzzer circuit, making it possible for

two men to start off in either direction

and keep in touch with each other. The
device was given a thorough test at Fort
Wright, N. Y., last summer, and while

the men climbed trees and walked on
stones that were dry and well insulated,

communication was maintained.



MEASURING ELECTRIC CURRENT.
BY PROF. B. A. PERKINS, A. B. (STANFORD).

CONSUMERS' METERS.

Power companies which sell electric

current have adopted several methods
for charging consumers for the electric

energy they use. In the flat rate or con-

tract system of charging for electric

lighting, each customer pays a certain

amount per month per lamp. The ex-

pense of putting in a meter and the ad-

ditional expense and trouble of looking

after it are thereby avoided, but as pow-
er is usually wasted when sold under this

system, the power companies must
charge enough to cover the waste as well

as the use of the power.

The meter method of charging has

proved more satisfactory, both to the

company and to the consumer. But
when a measurable quantity of anything

is bought and sold it is but natural that

the buyer as well as the seller should

want to know how it is measured.
The meter for measuring currents in

ampere units is called an ammeter. These
ammeters (ampere meters) generally

have a movable coil of insulated wire

pivoted on jewel bearings and held in

position between the two poles of a per-

manent magnet by an elastic spiral

spring. When a current is sent through

the coil, it becomes magnetic and reacts

with the permanent magnet so as to

cause it to rotate. The rotation is in-

dicated by a pointer and is proportional

to the current flowing through the coil.

From the equation, Volts = Amperes

X Ohms, we see that with constant re-

sistance, the current will vary directly

as the voltage that causes it. Meters for

measuring volts (voltmeters) are, conse-

quently, constructed on the same prin-

ciple as ammeters. They differ from
ammeters only in having the movable
coil made of fine wire having great re-

sistance. The coil rotates in proportion

to the current flowing through it, which
in turn is in proportion to the electro-

motive force or voltage that causes it.

We notice a difference, however, in

the way in which the ammeter and volt-

meter are connected in the circuit. The
ammeter being used to measure the vol-

ume or quantity of current passing

through a circuit is so connected that

the whole current passes through it. The
voltmeter being used to measure the

amount of electromotive force used in

driving the current between two given

points is connected to these two points

across the circuit. A shunt or branched
circuit between the two points is thus

formed. The voltmeter branch having
a high resistance receives only a small

portion of the total current.

When we cause the ordinary direct

current used in lighting circuits to flow

through an ordinary 16 candle-power

lamp we find the current measures Yz
ampere. If we connect a voltmeter

across the circuit between the point

where the current enters the lamp and
the point where the current emerges
from the lamp, we find that an electro-

motive force of no volts has been used

in driving the current through the lamp.

The power, or watts, consumed by the

lamp is no X ^2 = 55 watts, from the

established formula, Watts = Current X
Electromotive force. When the lamp is

used one hour it consumes 55 watt-hours

or .055 kilowatt-hours of energy, a kilo-

watt being equal to 1,000 watts.

The meters that are used for measur-
ing in terms of watt-hours or kilowatt-

hours the supply of electric energy to

the houses of consumers are called watt-

hour meters (sometimes called recording

or integrating wattmeters). It is in this

type of meter, which combines the prin-

ciples of both ammeter and voltmeter,

that the consumer is interested.

There are several types of watt-hour
meters. Most of them are small direct-

connected motor-generators. Those used

on direct current circuits are of the com-
mutator type, while those on alternating

currents are usually of ,the induction

type. All of these combine three essen

tial elements; (1) the motor element

which develops driving torque or rota-

tive effect, (2) the generator element,

which develops retarding torque, and

(3) the counting or recording element.
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All motors and generators consist me-
chanically of two parts—a stationary

part and a rotating part. When either

machine is in operation, each of its two
parts is an electromagnet. The station-

ary part is generally called the "field,"

the rotating part the "armature." In

the case of motors, each wire in the ar-

mature experiences a sidewise thrust

tending to move it across the magnetic
lines of the field in a direction at right

angles to the direction of the wire's

length and also at right angles to the

field's magnetic lines of force. That
this thrust or force is not along the line

connecting the field and the armature,

but at right angles to this line, marks a

striking difference between the electro-

magnetic force and the forces elsewhere

encountered. This thrust at the surface

of the armature, or "drag," as it is often

called, is found to be proportional to the

current in the armature and to the

strength of the field. If the field has no
iron in it, its strength is proportional to

the current in it. The total drag on the

armature multiplied by the radius of the

armature gives its turning force or

torque. The power of the motor is pro-

portional to the torque and the angular
speed of the armature.

The motor element of watt-hour me-
ters used on direct-current circuits con-

sists of a fixed magnetizing coil or field

which is connected with the mains in

the same manner in which an ammeter
is connected and hence is often called

the current coil; and a rotating coil or

armature which, being connected across

the mains like a voltmeter, is often called

the pressure coil.

The drag on the armature is depend-
ent on the reaction between the armature
and the field and is equal to the product
of the magnetic strength of each. There
is no iron in the field coils of the motors
used in meters so the strength of the

field (magnetic flux) is directly propor-
tional to the current. The strength of
the armature's field is also propor-
tional to the current in it, but as the
armature is connected across the mains
like a voltmeter, the current in it is pro-
portional to the amount of electromotive
force that has been used. We see, then,

that the reaction or drag between these

two coils will be proportional to the

power or watts consumed. And, since

with any given motor, the radius of the

armature remains constant, its torque is

also proportional to the power consumed.
By measuring this driving torque of

the motor element of our meter, we
could measure the power consumption.
But it is not easy to measure the torque

directly, though fortunately there is a

way to get around this difficulty. The
armature's angular velocity is propor-

tional to the driving torque and inverse-

ly proportional to its retarding torque.

If these two torques increase in the

same ratio, then the armature's angular
velocity will be proportional to the pow-
er consumed. Since it is much easier to

measure and record the armature's an-

gular velocity than it would be to meas-
ure and record the driving torque, we
avail ourselves of that method.

But how can we secure a retarding

torque that will always increase as the

driving torque increases? That is what
the generator element of our meter is

for. The generator element consists of

an aluminum disk carried on the same
shaft with the motor armature and ro-

tated in a field of constant value pro-

duced by permanent magnets. This disk

on being rotated in the constant magnetic
field has generated in it a current pro-

portional to the speed of rotation. The
current thus generated reacts with the

field of the permanent magnets produc-
ing a retarding torque proportional to

the velocity. With this ingenious re-

tarding arrangement added to the motor
element of our meter, we can measure
the armature's angular velocity rather

than its torque, since both are now pro-

portional to the power consumed.
All that is now necessary to add to

the measuring device in order that it

may measure the energy supplied to our
circuit is a mechanism to record the to-

tal number of the armature's rotations

since each rotation represents a certain

amount of energy. This mechanism
consists of a train of gear wheels con-

nected to the armature's shaft. The
wheels operate pointers on the dials.

Thus with the motor element, the gen-
erator element and the recording ele-

ment, the watt-hour meter is complete.

In Fig. 1 is shown the armature
(spherical portion) of the motor ele-
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ment. the armature shaft, and on the

lower end of the latter the generator

disk. Fig. 2 shows the gear wheel mech-
anism driven by the rotating elements of

the meter and which move the little

pointers around on the dials to indicate

the number of watt-hours. Fig. 3 shows
the watt-hour meter complete with front

cover removed. At the bottom is seen

the generator disk revolving in the field

of the permanent magnet. In the cen-

FIG. 1. ARMATURE AND GENERATOR DISK
OF A WATTMETER.

ter. partly concealed, is the revolving ar-

mature, the shaft of which drives the

gears for the little pointers of the dials

at the top.

The induction type of watt-hour meter

which is generally used on alternating

current circuits consists, like the commu-

FIG. GEAR WHEEL MECHANISM.

tator type just described, of three ele-

ments—a motor element, a generator el-

ement and a recording element. The only
point of difference between the two me-
ter- is in regard to the motor element.

In the induction type the field is made
up of two coils ; one connected in series

with the circuit, the other as a shunt or

branch between the point where the cur-

rent begins its work for us and the point

where it has finished its work for us.

The combined field strength is conse-

quently equal to the current times volts,

or the watts that are consumed on our

load.

The armature consists of an aluminum
disk similar to the generator armature
and rotated on the same shaft. As in

the commutator meter, the driving force

on the motor's armature and the retard-

ing torque in the generator's armature
increase in the same ratio, both being

proportional to the amount of power
consumed on the load. It remains, then,

as in the first case, merely to record the

armature's rotations by means of a train

of gear wheels operating pointers on a

dial.

Watt-hour meters of modern make are

verv accurate instruments. To secure

FIG. 3. WATTMETER ASSEMBLED.

greater accuracy the revolving shaft is

mounted on jewel bearings. The YVest-

inghouse service meters bear this state-

ment of their accuracy : "This meter
registers directly in kilowatt-hours. It

has been compared with a standard me-
ter in the factory of this company and
registers within two per cent plus or

minus from two per cent of full load to

50 per cent overload, which overload it

will carry continuously."
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All meters, however, should be tested

once or twice a year. The best way to

test meters on the premises is to connect

an accurately calibrated watt-hour meter

in series with the house meter and thus

compare the readings of the two. A
rough method of testing which may be

employed by the customer is to use a

given number of incandescent lamps for

a given time and compare the calculated

energy required with that registered by

the meter. Since each 16 candle-power

lamp consumes about 55 watts, the cal-

culated energy consumption would be

:

Number of lamps X 55 X hours

burned= watt-hours.

We must now learn to read the num-
ber of watt-hours registered on the me-
ter dials. .This is very much like learn-

ing to read time on a watch. The watch
has but one dial though it has two point-

ers, one of them being geared to rotate

1/12 as fast as the other. Since meters

deal with larger numbers than a watch,

they need more pointers. To place four

or five pointers on a single dial would
make the reading needlessly confusing,

hence a separate dial is provided for each

pointer. The pointers are geared to ro-

tate in a ratio of tenths—that is, each

successive pointer (going from right to

left) rotates 1/10 as fast as the prece-

ding one.

In the upper row of dials in Fig. 4 the

pointer on the first dial at the right has
made half a rotation and moved through
five spaces, each dial being divided into

10 spaces.

The pointer on the second dial moving
1/10 as fast, has moved through y2
space; the third pointer has moved 1/10
of 1^ = 1/20 space; while the fourth

pointer has moved 1/10 of 1/20 = 1/260
of a space.

When the first pointer has moved
through 10 spaces (indicating the con-

sumption of 10 watt-hours) it is again at

o, so that one could not see that it had
moved at all, but the pointer on the sec-

ond or ten's dial is now pointing to I.

So also when the pointer on the first

dial has made 10 complete rotations

(passed over 100 spaces) the pointer on
the second dial has made one complete
rotation and both are at zero, but the

pointer on the third or hundred's dial

is pointing at 1, thus indicating the con-

sumption of 100 watt-hours of electric

current.

Generally the pointers will not be

pointing directly at a figure, but some-
where between two. It is always the

figure which the pointer has left and
not the figure which it is approaching

that is to be taken.

The second row of dials in Fig. 4
gives a reading of 0726, thus indicating

Reading 5.

Reading 726.

Reading 2,478.

FIG. 4. HOW TO READ THE METER.

the consumption of 726 watt-hours,

while the third row gives a reading of

2478, indicating a consumption of 2,478
watt-hours or 2.478 kilowatt-hours.

Some meters have the dials calibrated

to read directly in kilowatt-hours. In

some ways this is more convenient be-

cause most of the bills are made out in

kilowatt-hours.

As a rule the bills are rendered month-
ly, but the meters are not turned back to

zero at the beginning of each month.
The amount consumed in one month Is

obtained by subtracting the previous

month's reading from the present

month's reading.

When you receive your next bill for

electric power you may have at least the

satisfaction of checking it with your
meter's reading before paying out your
money for it.



HATCHING CHICKENS BY ELECTRICITY.
Nature has a way of doing things in

such an apparently simple manner that

men are inclined to think they can easily

accomplish the same results by artificial

means and encounter no great difficulty.

It appeared to be so easy for the old

hen to sit three weeks on a dozen eggs
and hatch a brood of chickens that some

FIG. 1. THE "ELECTROPLANE."

one evolved the idea of making an in-

cubator which would do the work of a

dozen hens. It was then found that the

main object in the life of a hen was not

such a simple matter after all. Among
other things, there could be very little

variation from "hen temperature" or

there would be trouble. This tempera-
ture of 103 degrees, Fahrenheit, must
be maintained during the whole period

of incubation, with the exception that

for short periods, corresponding to the

time that a hen is off the nest, it may
drop a few degrees. So, after all, it

was no simple matter to devise a satis-

factory incubator.

To keep the temperature constant with

the old-style incubator is a problem, and
added to that there is the odor from the

oil lamps, the frequent attention, refill-

ing of lamps, etc. Naturally, therefore,

the question arose, How can we make an
electric incubator which will keep an
even temperature and require no atten-

tion? After much experimental work
the problem was solved, and a complete

electrical equipment designed, not only

for hatching the chickens, but for brood-

ing them until they are old and strong

enough to care for themselves.

First in this unique chickens hatching

system comes the "Electroplane," which
is the trade name for an asbestos, metal-

bound electrically heated and regulated

diaphragm, designed for use in the up-

per part of .he egg chamber. A sketch

of this electroplane is shown in Fig. 1,

Underneath the asbestos plane is a heat-

ing coil, through which current from
the ordinary lighting circuit is passed.

The resistance of this coil of German
silver wire to the passage of the current

causes heat to be generated, which is

transmitted to the asbestos plane, giving

a uniform distribution of heat at all

points above the eggs.

To keep the temperature constant a
"thermostat" is included in the circuit.

This thermostat is made of two metals

of different expansive properties when
under the influence of heat. These met-
als are fastened rigidly together, so that

when they are heated one expands more
than the other, and the solid strip be-

gins to curve into a bow shape. When
the temperature reaches a certain point

the metal strip bends sufficiently to sep-

arate two contacts in the circuit and
shut off the current. Then, the current

FIG. 2. THE "ELECTROBATOR."

being shut off, the temperature gradual-

ly falls and the strip of metal straight-

ens out till the contacts touch again and
current once more flows. This process

goes on constantly, but so delicate is the

apparatus that the temperature varies

but a part of a degree,
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FIG. 3. ADAPTABLE ELECTRIC HOVER.

The Electroplane is so constructed
that it can be placed in an ordinary
lamp-heated incubator and electrical op-
eration secured with very little trouble.

Or it may be used in a special incubator
known as the "Electrobator," shown in

Fig. 2. Almost no attention is required,

and the temperature remains practical-

ly constant day and night.

After the chickens are hatched it is
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FIG. 4. ELECTRIC HOVER AND ENCLOSURE.

necessary to use an artificially heated
brooder or hover. This is provided for
by the adaptable electric hover shown
in Fig. 3. In the illustration one side

is cut away to show the interior. It

consists of a circular, asbestos-lined cas-
ing, which stands on four legs, the open

part at the bottom being covered with

a curtain, so that the chicks may run out

and in. In the upper part is hung one of

the Electroplanes, as described above,

with temperature regulating thermostat.

Another view of the hover is shown in

Fig. 4, where it stands in an enclosure

in which the chicks may exercise.

HARNESSING THE HEAT OF ELECTRICITY
It is an impatient, speed-mad age, and

electricity, quicker even than light, is the

one agent to faithfully keep the pace a

hustling people has set. This insatiable

demand for speed has done more to fur-

ther the wonderful development of elec-

tricity in the past few years than any
one thing. In this "press-the-button"

age both necessities and luxuries are de-

manded at the touch of a finger.

The mails are too slow, and electricity

must carry the messages through the air

over the seven seas

!

Steam power is too cumbersome, and
electricity must bear the burdens

!

Oil and gas are too inconvenient, and
electricity must give light

!

Last of all, coal has been pronounced
archaic and electricity must give heat!

There is no time to waste over slow

fires. The demand is for instantaneous

heat and plenty of it. Electricity, which
has answered all the problems of speed,

has been called upon and the result is a

long list of electric radiators and electric

heating and cooking devices.

No more mysterious source of heat can

be imagined than that afforded by elec-

tricity. Without flame, smoke or gases

it is ready in an instant and can be regu-

lated at will from a slight warmth to the

carbon-melting temperatures of the elec-

tric arc furnace.

Evidence that electricity as a source of

heat is taking a very important place in

this impatient world is that the Eagle
Hotel, in Grand Rapids, Mich., has been

equipped with luminous electric radi-

ators.

A St. Louis druggist prevents selfish

customers from monopolizing the free

telephone by installing a switch in the

telephone wire, and placed behind the

prescription counter. This can be opened
so as to prevent the use of the telephone

by the "long-winded" offender.



SIGHTS OF THE LOUISVILLE ELECTRICAL SHOW
The city of Louisville and her business

institutions have made a remarkable
demonstration of the advancement which
has been made in the application of

electricity. The Southern Electrical and
Industrial Exposition which was held

April 1 2th to 24th was the first big elec-

trical show to be held in a southern city,

and it is expected that the results of the

demonstration will be far-reaching in

their effect upon the electrical develop-

ment of the South. To enter the great

armory, canopied with color and shim-

electrical clock one hundred feet high.

On the north wall of the building was
probably the largest oil painting ever
hung, being a panoramic view of New
Albany and Jeffersonville, Louisville's

two largest suburbs.

The spectacular feature of the show
was the electric clock above mentioned
and which is shown in the frontispiece

of this issue. It is the invention of H.
C. Korfhage, a jeweler of Louisville.

The proportions of the clock were truly

amazing to the spectator. It was 48 feet

THE SOUTHERN ELECTRICAL AND INDUSTRIAL EXPOSITION AT LOUISVILLE.

mering with the gleams of thousands of

electric lights was to see what a mod-
ern city may be made at night.

Numerous exhibitors, representing va-

rious kinds of electrical devices, occu-
pied the gaily decorated booths. A cen-

ter tower, forty feet high, symbolized
the Godess Electra, and she held aloft

an electric lamp, which gleamed into

the lofty ceiling of the great building,

entirely roofed over with tightly drawn
green cloth, out of which sparkled hun-
dreds of lights in well ordered rows. On
the south wall of the armory was an

in length, 2334 feet in width and
weighed over 3,000 pounds. It contained

5,500 multi-colored bulbs, for which 11,-

000 connections were necessary.

The number of lights used on this

single clock, when analyzed, brings forth

more startling comparisons. They num-
ber more than the entire amount of in-

candescent globes used to illuminate the

cars of the whole street car system of
the city of Louisville and would light

brilliantly 275 residences or stores, al-

lowing 20 lights to each.

The dial of the clock is 20 feet in di-
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ameter and differs widely from the

ordinary clock dial, in that although it

indicates hours, minutes and seconds, it

has no hands. The time by minutes is

indicated by 60 series of lights, each con-

taining 32 electric globes and radiating

from an ornamental centerpiece to the

outer edge of the dial. One series re-

mains lighted for one minute and shows
the position of the minute hand as indi-

cated in the picture. Shorter rows of

different colored lights indicate the hour
hand, and these light up at five different

points during the hour. The seconds

are shown by 60 lights placed at equal

distance around the extreme outer edge
of the face. The hour figures are about

three feet high and are outlined in col-

ored globes. Each second the illumina-

tion in the outer circle of lights moves
forward one, and when the entire clock

has been encircled the lights indicating

the minutes also advance ; and the hour
hand makes its slow journey at twelve-

minute intervals.

Despite the huge proportions of the

clock it will keep absolutely correct time

even to the second, and this is the first

time that such minute accuracy has been

attempted in so large a clock. The mo-
tive power for the pendulum movement
is supplied by a small magnet at the side

and near the top of the pendulum, but

this is not visible from the floor, and
the impression produced is that the pen-

dulum is operated by its own momentum.

AN IMPROVED ORGAN BLOWER.

One of the interesting applications of

electric motors is the use of this power
for church, concert and house organ
blowing. It has long been recognized

by organists and builders that for or-

gan blowing a centrifugal fan is far su-

perior to feeders operated by any other

method, because of the absolutely steady

pressure developed, which greatly en-

hances the quality and purity of tone

of old and modern organs.

Until recent years this type of ma-
chine could not be used because of the

excessive noise of the ordinary trade fan

blower, which formerly was the only

machine of this character on the mar-
ket.

The Kinetic blower has been designed

expressly for organ blowing, and has
effectually overcome this difficulty. The
machine consists of several fans mount-
ed on one shaft, by the rotation of which
the required air pressure is generated,

each fan adding the pressure developed
by itself to that of the preceding fan.

AN IMPROVED ORGAN BLOWER.

These fans are enclosed in a case and
the whole mounted on an I-beam base

and direct connected or belted to an
electric motor ; motors in all cases being
unenclosed. It can be run equally well

by either direct or alternating: current

motors. No care is required by either

blower or motor other than filling the

oil cups every few weeks.

MOTOR OPERATED HAND DRILL.

Many a laborious drilling operation

may be performed with comparative
ease by the motor operated hand drill

which can moreover be used in more in-

accessible places than the ordinary

MOTOR HAND DRILL.

breast drill. The motor is inclosed in a

spherical casing provided with a handle.

The drill holder is mounted on the end
of the motor shaft and a flexible cord
and plug for attachment to a lamp sock-

et completes the apparatus.



HOW TO DO ELECTROPLATING.
BY J. R. WILSON.

PART I.

Electroplating is the process by which jar "acid dip" and make up the follow-

a metal or alloy (mixture of two or more ing solution :

metals) held in solution by a liquid is Sulphuric acid (oil of vitriol) ... I part

deposited electrically on a prepared sur- Water 4 parts

face. From the solution the metal is In all the operations it is necessary to

thrown on to the object receiving the use good, clean, soft water (rain water
deposit and at the same time an equal is the best) ; hard water makes all the

quantity is dissolved from metal plates solutions difficult to handle. To mix the

(called anodes) suspended in the solu- above, place the water in the jar and
tion. Hence, although the solution is pour the acid in gently, stirring the mix-

constantly robbed of metal, it is fed by ture constantly. Remember never to

the anodes, which must always be of pour water into the acid as violent heat-

similar metal to that held in solution, ing takes place and possible spattering

so that the strength of the solution is of the acid,

maintained. Immerse the work in the acid solution,

The first consideration in installing an suspending it by wire from the edge of

electroplating outfit is the selection of a the jar. This may require 30 to 90 min-

light and well ventilated room and if pos- utes. Remove from time to time and if

sible the separation of the room into two the scale and sand loosens readily when
sections—one for the polishing work and brushed with a stiff wire brush and wet

one for the plating work. This should pumice it has been pickled sufficiently,

be done because the dust and lint from If it does not come off readily reim-

the polishing operation is liable to ruin merse. This must not be overdone, how-

the plating solutions which must be kept ever
>

as the casting itself will be at-

clean. If it is not practical to separate tacked by the acid and a porous surface

the rooms a little care in keeping the result which it is useless to attempt to

solutions well covered when not in use Plate and might as well be thrown away,

will be satisfactory. Having removed the crust and sand
as directed above, the work is ready to

PREPARATION OF THE "WORK." be polished.

All castings of whatever metal require
Before an article can be plated it must pickling before polishing. If the work

be perfectly clean and smooth. This [ s a machined piece of course this is

means that the surface as well as being neglected. If the casting is copper, brass
free from scratches must be free from r bronze, then it is best to pickle the
grease or grime, otherwise the plate will casting in dilute muriatic acid (muri-
not adhere. This is an essential point atic acid, 1 part; water, 15 parts), next
to bear in mind. Do not become too en- remove the scale and then clean and
thusiastic to see the work finished, for brighten it by dipping in the following
here is where the plater will fail more solution

:

often than at any other stage of the Sulphuric acid 50 parts
work. Nitric acid 100 parts
Assume, now, that the object to be Common salt 1 part

plated, which is termed "work," is a Lampblack 1 part
rough iron or steel casting. Its surface Mixed in the order named.
is full of sand and scale which can be Rinse well in hot water and it is ready
removed only by immersing in an acid for the polishing wheel.
solution. This is called "pickling," and A polishing outfit consists of a lathe,

to do it, secure an earthenware jar (it which should revolve at a speed of 2,500
will be necessary to have several of to 2,800 revolutions per minute, polishing
these for different solutions) large wheels of various sizes and materials,
enough to hold the largest piece of work emery, glue and a water jacketed glue
that will require plating. Label this pot.
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The most preferable lathe is that oper-

ated by power by means of belting from
countershafting or by direct connected
electric motor. If neither electric or
steam power is available, a good foot-

power lathe of the latest type gives very
satisfactory results. Having secured a

lathe, fasten it firmly to the floor or

bench, as very much vibration retards

good work.
Polishing wheels are made up of nu-

merous layers of canvas glued or ce-

FOOT POWER POLISHING LATHE.

mented together; or may be of felt or
of wood, the latter being faced with
leather. The selection is a matter of
preference. If the work is a flat piece

with edges that must be sharp and
square the last named is preferable.

The wheels before they can be used
must be faced with emery. As each work
must be gone over on three or four dif-

ferent grades of emery, it will be neces-
sary to have the following grades, each
kept in its own long shallow box and
labeled: No. 60, 80, 100, 120, 140, 180.

Prepare a good running glue—the best

glue must be procured as ordinary glue
will not hold the emery—and apply it to

the face of the wheel with a brush. To
do this conveniently, place a snug fit-

ting mandrel (a rod or stick) through
the center hole of the wheel and rest

the projecting ends on two parallel sup-

ports so that the wheel will be free to

turn. Roll the wheel in No. 60 emery
until it presents a well covered surface

and set aside to dry. Repeat the opera-

tion with each wheel using a different

grade of emery for each. Do not allow

the different grades of powdered emery
to become mixed. Label each box
plainly.

The first step in the polishing process

is called "roughing out." If the work
is iron or steel use a No. 60 emery; if

brass or any other soft metal use No.
80 or No. 100. Place the wheel on the

spindle of the lathe and start up the

power, always having the wheel turn to-

wards the operator. If the wheel is not

properly balanced it will wabble or

pound. In this case shut off the power,
remove the wheel and using a mandrel
as directed for gluing, rest the wheel
on two parallel and horizontal knife

edges. The wheel will turn until the

heaviest side is downward. Tack or

screw a small piece of lead on the wheel
directly opposite the part that points

downward. Continue this till the wheel
is balanced.

Hold the work at about the middle of

the lower front quarter of the wheel. It

should be held firmly in the hands, us-

ing a gentle and uniform pressure, and
when applying or removing the work do
so abruptly and firmly; otherwise the

work may be thrown from the hands.
The work must be kept "alive" on the

wheel ; that is, not allowed to stop at one
place or excessive grinding will result.

This must be remembered especially

when buffing after plating.

Taking, for example, No. 60 wheel for

the roughing out, when the surface has
been gone all over and nothing but No.
60 marks show, use the next finer wheel
(in this case No. 80) and repeat the

process until only No. 80 marks show.
Then use the next finer wheel and before

applying the work apply a little tallowr

or oil to the revolving wheel with a cloth

swab. This is- called the grease wheel.

Before this wheel can be used again on
other work the grease must be removed
by applying a piece of lump pumice to

the revolving wheel. It is best to use
a wheel for this step that has been worn
smooth.
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For softer metals than iron or steel

it is best to use the finer grades of

emery. Remember that no scratches

must show. The surface must be per-

fectly smooth as plating covers up noth-

ing in the way of defects; in fact it

makes them more prominent.
To get the brightest polish or surface

on metal some prefer to further polish

the work on a felt or cotton flannel

wheel (the latter is made of several sec-

tions of cloth each section containing

several layers sewed together) using a

polishing composition such as tripoli or

rouge. This is not essential, however.
For the amateur it is best to buy the

cloth wheels outright than to try to make
them.

For those who cannot afford to pro-

vide a polishing lathe the work can be

done by hand just as well as it was in

the days before power was used. For
the removal of scratches, etc., provide
lumps of pumice and face them up by
rubbing on a flat stone. With these

lumps dipped in water go all over the

scratched surfaces thoroughly until all

scratches are obliterated. Then go over
all the work until the surface is uniform.

Rinse and dry the work. Then go over
it again using emery cloth ; this rubs out

scratches made by the pumice. Scour
off all traces of emery with a soft hair

brush and water, rinse well and go over

the surface again using rotten stone to

rub out the emery marks. The stone

must be dipped frequently in water.

When the surface appears quite smooth,
finish with a piece of buff leather

smeared with fine cut crocus, tripoli, or

rotten stone and oil.

Polishing wheels six to eight inches

in diameter and one to 2^2 inches thick

are best to use instead of the larger

wheels, especially with a foot power
lathe or a very small bench lathe.

The work now presents a magnificent
surface but it would be a grave mistake
to attempt to plate it yet. The surface
during the above operations has become
smeared with grease and oil that is al-

most imperceptible. Even the slight

amount of oil coming from the hands
will cause the plating to peel off.

To make the surface chemically as

well as mechanically clean is the next
essential step. To do this provide an old

iron kettle or water jacket of a glue pot
and a gas stove or plate. Make up a

hot caustic potash solution by dissolving

one-half to one pound of potash (lye)

to each gallon of water used. Maintain
this at boiling temperature and having
fastened a sling wire to the work (this

is done by twisting a piece of wire to

the work and bending into shape of a

hook) suspend the work in the solution

from the edge of the tank. This will

effectually remove the grease or oil.

When the work has been in this solution

10 to 15 minutes remove, rinse in clean

water and then scour it with pumice

Pumice Box Scouring
Board

Water-.

SCRUBBING AND RINSING TANK.

stone using a stiff bristle brush. If the

metal is brass or any other soft metal,

Vienna lime or whiting is sometimes pre-

ferred to pumice, as it is not so liable to

scratch. Rinse well in water and if the

latter runs evenly over the surface (that

is, does not separate) the surface is

clean. Be sure this is the case.

Now dip the work, if it is iron or steel,

for a moment in an acid solution com-
posed of one part muriatic acid to eight

parts of water, rinse again in clear water
to remove all traces of acid and transfer

the work without delay to the plating

vat. If the work is any other metal than

iron or steel then in place of the acid

dip a cyanide dip is used. This is pre-
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pared by dissolving one-half pound of

chemically pure cyanide of potash to a

gallon of water, and used cold. Keep
this in a glazed earthenware jar (the

same as those for the various acids) and
label it "cyanide dip." Keep all dips and
pickles covered when not in use.

For the scrubbing and various rinsing

operations it is essential to have plenty

of good, clean, running water. Some
convenient arrangement must be devised.

As a suggestion, provide a wooden vat

and separate it in two divisions as shown
in the cut by placing a partition across

the center. Have a faucet over one di-

vision and water running into it con-

stantly. Near the top of the partition a

hole should be bored and the water from
the above division will flow into the sec-

ond division. The waste pipe in the lat-

ter must have a standing overflow ex-

tending not quite to the level of the hole

in the partition. Nail a board across the

end of the tank farthest from the first di-

vision. This will serve for the scouring
board and also on which to keep a box of

pumice 01 whiting. After scrubbing the

work on the board it is then dipped in

the overflow water (second division)

and then rerinsed in the other division,

in clean water. This clean water will

also answer for the various other rins-

ings mentioned.

(To be concluded.)

EXPLAINING THE "SHORT CIRCUIT."

In this electrical day one hears and
reads a great deal about "short circuits"

without having the slightest idea of what
the expression means.
The "short circuit" means simply that

wires have become crossed or connected
so as to form a by-path or shunt of com-
paratively low resistance through which
so much of the electrical current passes
as practically to cut out that part of the

circuit through which the current origi-

nally flowed. In other words a "short
circuit" has replaced the normal circuit

which may be considered as a "long cir-

cuit." The cutting out of the resistance

of' the long line permits the power to

rush over this path of low resistance and
if the apparatus was not protected by
the circuit-breaker, the electrical machin-
ery would do itself serious harm.

To prevent serious effects from acci-

dental short-circuits of electric lighting

wires in buildings a "fuse" is inserted

in the circuit just inside the building. In

case a nail or some other falling object

short-circuits the electric wires in the

house this "fuse" blows out; i. e., melts

out, and throws the circuit open so no
electricity can flow through the wires in

the house until the "short" is found and
corrected.

TELEPHONY IN THE SILESIAN ALPS.

The mountains of Silesia are noted for

their heavy frosts and sleet storms.

Trees, rocks, telephone and telegraph

poles, and even houses, are enveloped in

a thick coat of ice and snow, so distorted

and grotesque as to leave their true form
scarcely recognizable. The illustration

presented here gives a good idea of the

ICE FORMATION IN THE SILESIAN ALPS.

appearance of the telephone poles at such
a time. The telephone lines and systems
in Silesia are owned by the government,
which removes the wires from their over-

burdened poles during the winter and
stores them out of harm's way until

spring.—Telephone Engineer.



DISTRIBUTION OF ELECTRIC CURRENTS.
BY JACOB GLOGAU.

The two common systems of electric

distribution are known as (i) the con-

stant current and (2) constant potential.

In the constant current system, as the

name implies, the current is constant

and as the resistance is variable the

voltage rises and falls. In a constant

potential system the voltage remains con-

stant and as the resistance varies the cur-

rent rises and falls.

The Constant Potential System.—This

system is used for interior work because

there is not much danger on account of

the low voltage used for this system.

The voltage generally used is no, 220,

and no higher than 550 volts, and in the

regular work no volts is the standard.

The size of the conductor used is de-

termined by the amount of current it

can carry without over-heating, and sec-

ondly the drop in potential allowable for

economic lighting. The second condi-

tion is the most important as the first

condition is reached after the second one
has been determined.

Following is a table showing the safe

carrying capacity of interior wires

:

Size of Circular Current in

wire. Mils. amperes.
No. Rubber Ins.

14 4.107 12
12 6.530 17

10 .... , 10.380 24
8 16.510 33
6 26.250 46
5 33.100 54
4 41.740 65
3 52.630 76
2 66.370 90
1 83.690 107

105.500 127
00 133.100 150
000 167.800 177

When laying out the design for the

distributing system care should be taken

to obtain a symmetrical system. If this

is not followed out some illumination will

be lost, the lamps will not receive the

right amount of power and will burn
dim.

One of the most used systems is that

known as the three-wire system. There
are a great many advantages in this sys-

tem, among them the saving of copper
wire, which forms the greatest item in

all kinds of electrical work. The higher

the voltage transmitted the less copper is

used to transmit it, thus a no-volt lamp
requires one-half of an ampere, but if

we were to use a 220-volt lamp then the

lamp would only consume one-fourth of

an ampere, thus reducing the size of the

wire to one-half the size, thus it follows

that there is a great saving of copper.

In the three-wire system the lamps are

arranged so that two no volt lamps, re-

quiring twice the voltage but equal the

current of one lamp, are practically con-

i£
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FIG. 1. THE ORDINARY THREE-WIRE

SYSTEM.

nected in series across the two outside

wires. Fig. 1 shows an ordinary three-

wire system.

The middle wire is called the neutral

wire, the outer wires being generally

made about one-half the size that would
be required for the same number of

lamps burning on a two-wire system.

Theoretically the neutral wire may be

one-half the size of the outside wires, but

in practice the three wires are generally

of the same size, so as to permit one-half

of the lights on if the other half is not

burning. Looking at the diagram, sup-

pose all of the lamps to be turned on.

Current will flow from the positive side

of the circuit through the two groups of

no-volt lamps in series to the negative

side of the circuit. None will therefore

flow back through the neutral wire to the

dynamos, and the circuit is said to be

balanced. Suppose, however, one of the

lamps, as in group (B), is turned out.

There is then more current flowing

through the lamps of group (A) than

can pass through the lamps (B) to the

negative side, so the surplus current

(equal to the current of one lamp) flows

back to the dynamos through the neutral

wire. Turning out more lights in group
(B) correspondingly increases the cur-

rent on the neutral. In this manner we
are able to burn the ordinary no-volt
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lamps on what virtually amounts to a

220-volt circuit with a consequent saving

of copper as explained above.

The foregoing is the principle upon
which the three-wire system operates,

although there may be used what is

known as a "compensated" generator;

one machine, to take the place of the

two dynamos.
The Constant Current System. This

system is used for outside work only

owing to the high voltage used, the volt-

age being from 550 to perhaps 3,000 for

arc lighting. The lamps used in this

system of lighting are connected in

series. Fig. 2 shows a series circuit (con-

+

FIG. 2. A SERIES CIRCUIT.

stant current) for 550 volts with five

no-volt lamps in series.

In this system the capacity of the

wires in the circuit is equal to the current

necessary to feed one lamp as all the

lamps in the series circuit require the

same amount of current, thus in a 550-
volt circuit there are five no-volt lamps,

the combined amperage being one-half

ampere.
The system is very simple, but there

are a great many objections which have
to be overcome, first, as each lamp takes

the same current, as the number of lamps
increases the voltage also must be in-

creased and then if one lamp is extin-

guished the whole circuit becomes dead
and all the lights go out. In the arc

lighting system there may be 50 lamps on
the circuit, the current used being about
ten amperes and the voltage about 2,500.

When series lamps are used they must
be equipped with an automatic cut-out so

that if for some reason one lamp breaks
the circuit will not be disturbed. The
circuit of the lamp is therefore divided

into two parts, one path going through
the filament of the lamp and the other

path going to the two terminals ; between
these terminals there is a piece of paper.

If the lamp breaks the voltage due to the

electromotive force of the system will

pierce the paper and the two terminals

will make contact, thereby re-establishing

the circuit. In trolley cars the voltage

used is 550 volts, thus requiring the con-

necting of five lamps in series, the only

objection being as stated before that if

one lamp goes out the other four will also

go out.

NOVEL BOTTLE WASHER.

Small dairies, carbonating and bot-

tling establishments usually have a con-

siderable number of bottles to clean, al-

though probably not enough to warrant

the installation of an expensive auto-

matic bottle washer. To meet this need

a small motor driven bottle washer has

been developed. It consists of a 1/5
horsepower motor with cast iron bracket

for attaching to a tub or sink. A spe-

cially designed shaft receives the brush
spindle, the end of the motor toward the

brush being orovided with a special

housing to protect it from moisture.

In operation the tub or sink is partial-

ly filled with water and the bottles to be

ELECTRIC BOTTLE WASHER.

cleaned are immersed within convenient
reach of the operator. The rapidly re-

volving brush is inserted in the mouth
of each bottle in turn, leaving the bottle

partially or entirely filled with water
during the process. If the bottle is held

firmly and a slight pressure exerted to



96 POPULAR ELECTRICITY

force the bottom against the brush, en-

tirely satisfactory results may be ob-

tained.

Inner globes of enclosed arc lamps

may be easily and thoroughly cleaned by
this device and central stations operat-

ing 50 or more lamps will find that the

resultant saving of time and labor will

in a short period repay the small amount
invested in one of these outfits.

TUNGSTEN LAMPS FOR STREET
LIGHTING

High efficiency of the new tungsten

lamp has made the incandescent lamp a

serious competitor in the field of street

lighting. Of late years we have seen the

incandescent lamp used for this purpose

T
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STREET LIGHTING WITH TUNGSTENS.

only in very small towns, and even there

the indifferent results secured with the

old style carbon filament lamp were rap-

idly leading to its disuse in favor of arcs.

With the tungsten, however, about

three times the light can be obtained

from the same amount of current, so an
old field of usefulness is being revived

for the incandescent lamp.

The tungsten lamp for street light-

ing is burned on what is known as the

series system, which requires only one
wire. A special apparatus has also been
devised to keep the current constant so

as not to burn out the delicate filaments.

Sometimes the lamps are burned in

clusters, sometimes singly. This enables

the lighting to be adjusted to the re-

quirements of different localities. The
system has even been so far developed

TUNGSTEN STREET LAMP AND
REFLECTOR.

as to enable the tungstens to be burned
in conjunction with series arc lamps,

using one circuit for the two, so an arc

lamp may be burned in one spot, where
a very strong light is desired, and farther

on in the same circuit, a tungsten may
be connected, where less brilliancy is

needed.

One of the pictures shows a street in

an outlying and rather select district.

which is lighted with a line of tungstens.

With neat poles and ornamental brack-
ets they do not detract from the beauty
of the surroundings. The second illus-

tration is a near view of one of the
lamps, provided with radial wave re-

flector and also with means for raising

and lowering the lamp where center span
suspension is used, as in the case of the
ordinary arc lamp.
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HANDLING 600 TONS OF ORE IN AN HOUR-
Six hundred tons of iron ore handled

in an hour, and by one man. It is almost

unbelievable. Yet it is accomplished
daily at the great sheet and tube plant

in Y'oungstown, Ohio, and is but another

example of the part electricity plays in

industrial works.

A steel bridge hundreds of feet long

spans the ore yard and serves six blast

furnaces. Adjacent to the furnaces are

storage bins under which the larry cars

operate to conduct the ore from the bins

to the furnace skips. One supporting

leg of the bridge rests on this bin struc-

ture, and the other is carried by a con-

crete wall 26 feet high.

The bridge with its cantilever exten-

The bucket car travels back and forth

from one end of the bridge to the other

;

also operated by a motor. The grab
bucket is raised and lowered by motors,

and with its mouthful of ore weighs 50,-

000 pounds. All these operations are

controlled to a nicety by the man in the

traveling cage.

PRODUCTION OF NITROGEN FERTILIZER.

It has been calculated that the

amount of fertilizer in the form of nat-

ural nitrates still available is less than

that required for the world's supply for

the next 20 years—that is, assum-
ing that no new sources shall be discov-

ered. It is this fact which has brought
into such prominence the necessity of

MOTOR OPERATED TRAVELING BRIDGE FOR HANDLING ORE.

sions is approximately 460 feet long. The
iron ore is brought within reach of the

bridge by transfer cars, which operate
between the car dumper a thousand feet

or more from the ore yard and run on
tracks carried by the bin structure. These
transfer cars discharge their load
through an open track onto baffle plates,

which form a temporary pile along the

bin side of the storage yard. By means
of the grab bucket the bridge gathers up
the ore and places it in storage or re-

moves it from the storage pile and deliv-

ers to transfer cars for distribution into

various compartments of the bins, from
which the supply for the blast furnaces
is drawn as needed.
The bridge travels along the tracks

propelled by two 52-horsepower motors.

obtaining a fresh supply of nitrogen

compounds, and has consequently led to

the erection of large plants for fixing

the nitrogen of the air.

In spite of the many attempts which
have been made to fix atmospheric nitro-

gen, little pioneer work in the way of

research has been done to assist the in-

ventor to obtain the best yield from any
form of apparatus.

As pointed out in a paper read before
the Institution of Electrical Engineers
in London, by Cramp and Hoyle, most
inventors have attempted to fix the
nitrogen of the air by the use of very
high temperatures—that is, by really at-

tempting to burn the nitrogen in' the
presence of oxygen to NO and NO c ,

usually by means of the electric arc. In
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some cases, instead of burning the gases

direct, union has been obtained by means

of a third substance, such as calcium

carbide.

Each succeeding designer has decided

upon some point in the form of the dis-

charge to be used, which he believed to

be the most important factor in deter-

mining the production of the gas. Thus
one believes that it is most essential to

get the current of air into very intimate

relationship with the flame (Naville and
Guye). Another considers that the es-

sential condition is to have no continu-

ous flame, but a very large number of

arcs (Kowalski and Moscicki). A third

thinks that not only is a large number of

arcs necessary, but that these should be

also very long and very thin (Bradley
and Lovejoy). Others attempt to com-
bine these results with effects of very
high temperature of the gas followed

by very sudden cooling; and, again,

some believe in the effectiveness of tem-
perature gradient alone, whether the arc

be large or small.

The Frank and Caro process consists

in the forming first, in an electrical fur-

nace, of calcium carbide, and then pass-
ing nitrogen over this material when at

a red heat, the result being that the
nitrogen combines with the calcium car-
bide forming cyanamide. It is essential

for this process that the nitrogen should
be free from oxygen, and this is ob-
tained by fractional distillation of the
air (Linde) in the manner now used for
producing oxygen. It will be seen from
this that oxygen is given off as a valu-
able by-product.

In all the processes except that of

Frank and Caro, the object is to produce

N0 2 + NO, which, when combined with

water, gives a mixture of nitric and ni-

trous acids. From these is then usually

produced nitrate of calcium, which is the

fertilizer sold. In the last process the

cyanamide is sold direct, and decom-

poses slowly in the presence of water,

giving off ammonia, which is absorbed

by the soil or taken up by the plants. It

is worthy of remark that this substance

assists the production of nitrifying

micro-organisms, which themselves are

germinated in large quantities and sold

for use as active fertilizers.

MOTOR DRIVEN CASH REGISTER.

Utilization of an electric motor to

drive a cash register is one of the latest

departures. The cash register is only

used for about one-half second at each

operation and the number of operations

made in a day is high at one thousand,

so that the time the mechanism is actu-

ally in service is relatively short. It was,

therefore, considered impractical to use

a motor which would run continuously,

it being desirable to have an efficient ma-
chine which would be able to start, do its

work and stop in about one second. On

MOTOR DRIVEN CASH REGISTER.

direct current this would be a compara-

tively easy matter. It was thought best

to utilize a motor which would be uni-

versal for all currents so far as the

mechanism was concerned.

A motor was therefore designed with

the idea of using the same armature for

all currents involved and of making the

magnetic field of such a nature that dif-

ferent voltages and frequencies could be

compensated for in the field turns of

the motor. This resulted in the design

of a motor able to operate on any com-
mercial circuit that will light an incan-

descent lamp. The registers are con-
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structed to operate on anything from

40 to 500 volts direct current and on
alternating current circuits ranging

from 100 to 250 volts and frequencies

from 10 cycles to 140 cycles per second,

the actual power required of the motor
being about y§ horsepower.
The object of utilizing electric motors

on cash registers is to eliminate the turn-

ing of the handle of the register. Cer-

tain keys are depressed on the register

representing the amount of the sale and
then the key representing the clerk or

person making the sale is pressed. This
automatically turns on the current, oper-

ates the register, and then the motor
stops ; all this being done in about 2

/z of

a second.

HILL CLIMBING BY ELECTRICITY. t ,

School buildings always look very

well, situated on the top of a hill, but un-

told toil is expended by the generations

of students in reaching them. One en-

terprising institution has overcome this

HILL CLIMBING BY ELECTRICITY.

objection by building an incline railway

with double track, cable hoist and cars

capable of carrying 20 passengers up the

steep grade.

One car goes up as the other comes
down, one balancing the other. The
drum which carries the cable operating

the cars is driven by a 20-horsepower
electric motor.

THE ROMANCE OF RUBBER.
Next to copper and iron, rubber is the

most important material in the electrical

industry. It is used extensively as an
insulating material, being one of the best

insulators of electricity in the world.

Nearly all the wires that carry electrical

current are protected with rubber insu-

lation. Rubber prevents the electricity

escaping through contact of the wire

with other conductors; it prevents acci-

dents, fires, and keeps the electrical ap-

paratus from burning out and destroy-

ing itself.

Many primitive uses were found for

this wonderful gum, but owing to its

susceptibility to' changes of temperature,

which rendered it sticky and more or less

fluid, rubber did not come into its own
until early in the last century. At that

time it was discovered, after a great deal

of experiment, that by mixing sulphur

with crude rubber and subjecting it to

a high degree of heat, these former de-

ficiencies were eliminated and a material

was produced which was both tough and
elastic, and would retain those properties

under varying temperatures. This proc-

ess of curing was called vulcanization

and is the basis of rubber making to-

day.

So great has been the development of

rubber manufacture since that time that

its products now exceed a value of five

hundred million dollars annually.

Contrary to the popular impression,

rubber gum is not derived from the sap.

It is secured from a milky juice or latex

which is found only in the bark. This
latex contains a substance known as

caoutchouc (the active principle of rub-

ber), together with certain albuminoids,

resins, etc., which upon the evaporation

of moisture coagulate, forming a thick,

spongy substance. The percentage of

caoutchouc, in proportion to other in-

gredients contained in the latex, deter-

mines the quality of the rubber.

The regions from which rubber gum
is secured form an irregular belt in the

tropics and sub-tropics extending around
the earth, the quality procured varying
greatly according to the species of plant,

the soil and the climate.

Rubber gathering in the Amazon Riv-
er district is a hazardous and difficult
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undertaking. The supply comes from
wild trees scattered throughout dense
forests, to which paths must be cut

through the tangled and luxuriant un-

dergrowth. Even then, the trees can
only be reached during three to five

months of the year, as throughout the

wet season the forests are completely

inundated. The climate is so unhealth-

ful that white men cannot do this work
and it is necessary to rely upon the na-

tive blacks, who at best are undepend-
able and lazy. Their reluctance to join

rubber gathering expeditions can readily

be understood when it is remembered
that out of a season's expedition perhaps
only half will return alive.

When a rubber tree is found the na-

tive gatherer cuts a series of gashes into

the bark with his machete, encircling the

tree from the ground up, as high as he
can reach. Cups are fastened to catch

the latex as it oozes out. When a suffi-

cient quantity is collected it is removed
to the temporary hut where a dense

smoke-producing fire is made of certain

nuts and palm leaves. Then taking his

wooden paddle the native dips it into

the latex and holds it over the fire, turn-

ing it round and round until the latex

coagulates. As soon as it is hard a new
layer of latex is added and coagulated as

before. This process is continued until

the mass has grown too large for han-
dling, when the paddle is taken out and
the rubber set aside for export. The
process of coagulation and fumigation

with these specially selected nuts and
leaves prevents decay and adds to the life

and wear resistance of the manufac-
tured product.

TESTING GRAIN.

Mr. Lyman J. Briggs of the Bureau of

Plant Industry has invented a method of

testing the moisture content of grain by
its electrical resistance. The importance
of the invention depends upon the de-

sirability of knowing accurately the con-

dition of grain in storage or in transit.

An electric current is passed through the

grain from one metallic electrode to an-

other, and a form of the apparatus has

been devised suitable for employment in

cars and elevators. Thus far the experi-

ments have been confined to wheat. Heat

plays an important part, since the resist-

ance rapidly decreases as the tempera-
ture increases, and so the temperature
has to be taken into account. The moist-
ure content can be determined by this

method with a probable error not ex-
ceeding three per cent. The electrical

resistance of wheat containing 13 per
cent of moisture is 50 times that of
wheat containing 15 per cent of

moisture.

TELEPHONE BOOTH FAN.

Everyone is familiar with electric fans
and knows what a relief they are in the
summer time for offices and for houses,

but their use is being extended to an-

other field where they are as much ap-

preciated. To anyone who has occa-
sion to use long distance telephone
booths at all it will be a source of pleas-

ure to know that an eight-inch fan is

now on the market which can be used to

keep the air in circulation in the booth.

These fans look like toys and some
people have facetiously said they would

TELEPHONE BOOTH FAN.

do for a watch charm, but they are far

from being mere toys. The blades

spread but eight inches while the motor
is not half that size. The motor is

supported by springs from an arm
screwed to the side of the booth, and
may be tilted or turned through a wide
range of directions. The springs pre-
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vent any transmission of vibration from
the motor to the telephone, and as the

fan is noiseless the effect is to blow the

impure air out of the booth and bring in

fresh without in any way affecting the

use of the telephone. As booths are

usually provided with several small holes

the air is circulated even with the door

closed, but of course the best ventilation

comes when the door is opened.

The fan is kept running all the time

and consumes about one quarter of the

current required by an ordinary 16-

candlepower carbon lamp. A regulating

switch is provided in the base of the

bracket from which the motor is sus-

pended, by which the speed may be ad-

justed to three values, any one of which
may be used for running indefinitely.

The movement of the air is dependent

upon the speed of the fan, as is the

amount of power required. In some
booths the lowest speed of the fan is

sufficient. At the usual rates for power,
10 cents a kilowatt-hour, it would cost a

cent and a half to run it all day long.

A VACUUM CLEANER THAT DISINFECTS.

Here is a vacuum cleaning machine
which not only removes dust and dirt,

but disinfects the room as well. It is of

the electric portable type, run by a little

motor deriving current through a flex-

ible cord from the ordinary lamp socket.

The operating parts are all contained

in a neat wood cabinet. In this cabinet

A VACUUM CLEANER THAT DISINFECTS.

is the motor which drives an exhaust
fan, which sucks air through the long
flexible tube. Inside the box, the dust

is separated from the incoming air and
then this same air is passed through a

disinfector, which has previously been
saturated with a one per cent solution of

hydroformaline or a five per cent solu-

tion of carbolic acid. It is possible in

this way to thoroughly disinfect the air

in an office or an entire house

LARGEST ELECTRIC WATER POWER
PLANT.

The largest electric power station in

the world will shortly be erected within

fourteen miles of Johannesburg-, S. A.,

under the terms of a contract officially

announced, by which the Victoria Falls

Power Company will supply electric

power to practically all the mines in that

great group.
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ELECTRIC CARS ON A BANQUET TABLE.

Recently in San Francisco there was
a convention of central station men and

distributers of electric automobiles and
their equipment. They met to discuss

ways and means of furthering the use

of electric vehicles, for the charging of

automobile batteries is becoming an im-

portant line of central station business.

During the convention a banquet was
given to the delegates by one of the large

ELECTRIC CARS ON A BANQUET TABLE.

storage battery manufacturers, and a

unique feature of the banquet was the

installation of a miniature electric car

running on a track extending entirely

around the table. This car was operated

by a storage battery and carried messages
and cigars to the guests.

KUCH'S QUARTZ LAMP.
The mercury lamp, invented by Arons

and greatly improved by Cooper Hew-
itt, is well known. Its distinguishing

characteristic is its unpleasant blue-green

light, and the peculiar shape of the lamp
itself, which, for no volts, is over a yard
long. The mercury vapor therein is in

a very etherial condition. Such a lamp
will burn about 1,000 hours and take

about 0.6 watt per Hefner candle-power.
Dr. Kuch has shown that with increased

current this lamp shows at first de-

creased efficiency, but with still further

increase of current there is a second in-

crease in efficiency, so that it is possible,

by taking advantage of this fact, to pro-

duce a more economical lamp. But here

comes in the difficulty that at a tempera-

ture of 6o° C. or 1 2J° F. the glass tube

of the ordinary mercury lamp commences
to soften. To get around this difficulty

Kuch made a lamp out of melted quartz

and increased the current still further.

Naturally the temperature of the mer-

cury rose proportionately, and the lamp,

instead of working under vacuum had

an internal pressure of one atmosphere.

Considerable economy
was effected, as the

current necessary was
reduced from 0.6 watt

per Hefner candle-pow-

er to only 0.3 ; further,

the lamp was in more
convenient shape. A
lamp for 220 volts is,

for instance, only about

six inches long. The
color of the light could

not be called beautiful

;

being much like that of

the old mercury lamp,

but not so unpleasant as

that, as the new one
emits considerable red

light also. This is very
plainly seen when one
places a lamp of each

kind behind a red transparent disk.

The quartz lamp shines brightly, while
the other is almost invisible. The quartz
lamp is made for 2.5 to four amperes
and no to 220 volts. The watt con-
sumption per candle-power when the

lamp is provided with reflector, etc., is

for the lower hemisphere, about 0.3

watt. The lamps can be set in almost
any ordinary factory and are readily in-

terchangeable. They may be used for

photographing, copying, for drying pat-

ent leather, for sterilizing liquids (by
reason of the germicidal effect of the

ultra violet rays) ; under water, by rea-

son of the lack of sensibility of the

quartz to change in temperature; and
for medicinal purposes. The life of such

a lamp is given as about 1,000 hours,

continuous operation.

A wireless telephone is to be used
along the coast as a fog signal. It has
been tried out and found to work well

under heavy weather conditions.
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BELL RINGING TRANSFORMER.

This little piece of apparatus which
can be held in the palm of the hand is a

bell ringing transformer which is ar-

ranged to take power from the ordinary
no volt, alternat-

ing lighting circuit

and change it to

the proper value

for operating elec-

tric bells, buzzers,

etc. It is made
with several taps

in the secondary
winding so that

six, 12 or 18 volts

may be obtained at

will. It requires

no attention, thereby placing it in direct

contrast to the ordinary battery, which is

frequently out of order at the times when
it is needed most. The core and coils

are placed in a small metal box with lugs
attached for convenience in fastening to

the wall or ceiling.

A GLASS SWITCHBOARD.

Plate glass is an unusual material for
the construction of a switchboard, slate

or marble being ordinarily used. A
unique board of this kind has, however,
been constructed for the private lab-

oratory of the San Jose High School, in

San Jose, Calif. On this board are

BELL RINGING TRANSFORMER.

about 50 knife switches controlling

circuits which distribute different

kinds of current to the various stu-

dents' and instructors' laboratory and
lecture tables.

These currents, direct and alternating,

are of various strengths. One circuit

may ring an ordinary electric bell, anoth-

er of great capacity furnishes a heavy
current flow for making experiments re-

quiring many amperes, at low voltage.

High tension direct current may be had,

also alternating current for the trans-

formers, some of which step the voltage

up as high as 100,000 volts.

The glass board is one inch thick. It

is five feet high and six feet long, all in

one piece, and is placed inside of a fine

cabinet with plate glass doors. All bus

bars, as the rear conducting bars are

called, are of copper, highly polished

and lacquered. The whole equipment,

though somewhat expensive,

presents a very handsome ap-

pearance.

A GLASS SWITCHBOARD.

ULTRA VIOLET RAYS TO
PURIFY MILK.

Two scientists in Lyons,

France, are said to have made
the discovery that milk subject-

ed to the ultra-violet rays .emit-

ted by Krohmayer's mercury

vapor lamp will be completely

sterilized. The milk is run

through a glass pipe and ex-

posed but a moment to the

effect of the rays. These ultra-

violet rays, by their chemical

effect, kill any germs which are

present in the milk.
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SPARK COIL CONSTRUCTION AND OPERATION.
BY V. H. LAUGHTER.

PART II.

Before going into the actual construc-

tion of the secondary it will be advisable

to explain some of the features and tech-

nical terms. In the previous chapter we
learned that the secondary of a spark

coil is a large amount of small wire

wound on over the primary, which is

composed of a few layers of heavy wire.

The two windings are insulated from
one another by an insulating tube. The
operation of the vibrator in the primary
circuit sets up a current of several thou-

sand volts in the secondary. Great care

should therefore be used in the insula-

tion of the secondary, as otherwise the

results will be poor, due in the usual

cases to a "breakdown" or short circuit

across the windings.

In coils of the !^2-inch size and over, it

is necessary to divide the secondary up
into sections. That is, the total amount
of wire to be used in the secondary is

wound in several spools or sections and
the sections assembled with an insulat-

ing substance placed between them
and the exposed terminals connected so

that one continuous winding is formed.
In a coil of the ^-mch size only two

sections would be necessary, while in

a 2-inch size six would be needed. The
number of sections increases with the

^ize of the coil. If the secondary is not
propeYly insulated the previously men-
tioned breakdown i< liable to occur,

which ruins the efficiency of the coil,

and makes it necessary to rewind the

whole to find the faulty portion. The
best method is properly to insulate the

secondary at the beginning. If the coil

were wound without sections, it would
be an easy matter for the "breakdown"
to occur, as the adjacent I urns of the dif-

ferent layers would cany widely differ-

ent voltages, and the insulation would

very probably be punctured and a short

circuit result.

By dividing the secondary up in sec-

tions and insulating the sections from
one another, the danger of a "break-

down" is reduced to a minimum as the

turns in each individual section carry

voltages which do not differ widely
from each other, and there is no dan-
ger of puncture. As a further precau-

tion the secondary terminals of a coil

should never be held so far apart that

the spark breaks across at irregular in-

tervals for this places the secondary of

the coil under a great strain and is liable

to cause the breakdown.
SECONDARY WINDING.

To construct a secondary for the four

inch coil under consideration, the follow-

ing apparatus and materials are neces-

sary : Winding machine, section form-
er, five pounds number 34 single silk

covered magnet wire, about five pounds
of insulating material, and 40 or 50
sheets of ordinary size filter paper.

The secondary in this instance will be

divided up into 16 sections, although in

the table of dimensions to appear in a

later chapter a greater number of sec-

tions is recommended, but considering

the special method of winding used in

this case, the 16 sections will answer.

The size of wire to be used will largely

determine the number of sections. For
instance, if No. 36 wire were used in

place of No. 34 the number of sections

should be increased to at least 24. The
silk covered wire is used in preference

to the cotton covered, as it offers more
perfect insulation, and the thin covering

allows a greater number of turns to be

wound in a certain space than the cotton

covered, although the cotton covered can

be used.
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A view of the secondary sections is

shown in Fig. 6. The length from end

to end is eight inches and the diameter

3^4 inches. As the secondary is to be

wound in 16 sections this will give a

width of y2 inch to each section and a

diameter of 3^4 inches, therefore the
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FIG. 6. CONSTRUCTION OF SECONDARY
SECTIONS.

section former will have to be made to

conform to these dimensions.

WINDING MACHINE.
The winding of a secondary for even

the smallest size coils is a tedious job if

attempted by hand, and can be best ac-

complished by some type of winding ma-
chine. The turning lathe makes an ex-

cellent winding machine, although it is

not usually found in the amateur's shop,

so usually he is thrown on his own re-

sources to supply some type of machine
that will answer.

In connection with the winding de-

vice is a bucket which holds the insulat-

ing substance, the substance being kept
in a boiling state and the magnet wire
drawn through, so that a certain amount
of the wax will adhere to the covering
over the wire. This serves to hold the

wire in place on the section former, and
provides insulation.

Several kinds of insulating substances
can be used, but a mixture of paraffine

and beeswax in equal proportions will

prove ideal. The beeswax gives a high-
er melting point to the mixture, and
should by all means be added if the coil

is to be used in warm climates.

The general constructional plan to be
followed out in the winding machine is

shown in Fig. 7. (A) represents the

original spool of magnet wire, (B) the

small guiding spool, (E) a large drive

wheel belted to a smaller pulley on the

section former, (G) the paraffine re-

ceptacle consisting of the tin bucket

(F) placed inside of a larger one
(G). Between the two, water is

poured which prevents the paraffine from
becoming overheated and catching fire.

The alcohol lamp (H) keeps the paraf-

fine in a boiling state.

The exact method to be used in con-
structing the machine can of course be
changed to suit the ideas of the builder,

but the same general plan should be fol-

lowed out, for it is very essential that

the paraffine be applied to the wire as the

winding operation proceeds.

For the supports and the base it is

best to use heavy two-inch wood so that

no vibration will occur when the crank
handle is turned.

The drive wheel at (E) in a type of

this machine that the writer used was
the lower drive wheel of a sewing ma-
chine, and the upper wheel (C) was the

upper pulley. The two were mounted
on the support, being held in place by
bolts. The lower wheel was provided
with a handle for turning as shown. It

is evident that a dismantled sewing ma-
chine would make an excellent wind-
ing device, as foot power could be used

FIG. 7. WINDING MACHINE.

for driving, allowing both hands free

to guide the wire.

SECTION FORMER.
Considering that the winding machine

has been constructed the section former
will be next taken up.

The method of winding in this case

will be known as the double-section plan

which is far more convenient and easier

to connect with other sections than with
the single-wound section plan.

The sections will measure from 3^
to four inches in diameter, and as the in-

sulating tube over which the sections are

to be placed measures 2% inches in di-

ameter, the sections must necessarily be
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wound on a mandrel of this size. The
view of a section former is shown in

Fig. 8. It consists of brass plates

(A A A), 1/16 inch thick and four
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FIG. 8. SECTION FORMER.

inches in diameter, mounted on the bolt

(E) with wood cones (B B) placed be-

tween, and held in position by screwing
up the nuts (C C). The supports which
hold the section former in the winding
machine should be slotted in order that

the section former can be easily removed
when the winding of a section is com-
pleted. The ends of the bolt rest in

these slots and the pulley (F), Fig. 8,

then becomes the upper pulley shown in

Fig. 7.

The wood cones (B B) measure 2}i
inches in diameter at the smaller end and

2^4 inches at the larger end. This will

allow the cone to be pushed from the

center of a wound section without
disarranging the winding. Small holes

(D D) are drilled in the plates through
which the end of the magnet wire is

led.

Before beginning the winding cut 80
or 90 sheets of common filter paper to

the exact diameter of the disks (A) and
with central diameters to make a neat

fit over the wood cones, the holes in half

of them being 2 J/g inches in diameter and
in the other half 2% inches.

Considering that the section on the

right hand side of the former is to be
wound first, place two sheets of the filter

paper against the inner sides of the brass

plates. Lead the end of the magnet wire

from the spool (A), Fig 6, around the

guiding spool (B) on up to the section

former and to the left through the small

hole (D), of the middle plate, taking

several turns around the left hand cone

to hold it in place.

Begin turning the handle of the drive

wheel and guide the magnet- wire over

the space between the plates, as evenly

and smoothly as possible. The winding
should not be carried on too fast, but the

speed should be such that the magnet
wire will reach the coil being formed be-

fore the wax had time to set. A number
of authorities recommend that the wind-
ing be carried on with the former
immersed in the boiling parafine solu-

tion ; this plan is of course the best where
the coils are manufactured for commer-
cial use, but the amateur would find this

a difficult method, and the plan as given

above will be followed out.

The first section should be wound with
exactly three ounces of wire, and for the

rest of the sections an estimate can be
made of the wire required, as each sec-

tion will hold approximately the same
amount of wire in the space as deter-

mined for the first. The most reliable

method is to weigh the original spool of

magnet wire before the winding is be-

gun, and after the estimated amount has
been wound on, the difference between
the two weights will be the amount on
the section.

Considering that the first section is

wound on the former on the right hand
side, the section former is now taken

from the bolt and turned around so that

the wound section is on the left hand
side. The middle face plate is removed
and the cone and the other face plate

screwed up against the wound section.

This will leave the inside terminal of the

wound section exposed. The end of the

magnet wire from the spool is brought
to the section former as before, but in-

stead of being led through the hole in

the face plate, it is connected to the ex-

posed end of the wound section.

The connection is made with a drop of

solder and a small amount of tape

wrapped over the exposed portion. This
section when wound will fit up closely

against the first section with only the

filter paper between. The necessity for

turning the former around is apparent

for this will make the two winding, or

commonly called double section, contin-

uous. Seven other double sections are

wound in this manner.
The next operation is the boiling-out

process. Place the sections one by one
in boiling paraffine and continue to boil
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until all bubbles have ceased to appear

at the surface. The sections are next
placed in cool linseed oil and allowed to

soak well for an hour or so. The sec-

tions are now completed and will be laid

aside for the final assembling which will

be taken up at a later point.

(To be continued.)

BUILDING A "PERICON" DETECTOR.
BY ALFRED P. MORGAN.

Certain metallic oxides and sulphides

possess the remarkable property of rec-

tifying electrical oscillations. These
crystals conduct current better in one
direction than in the other ; that is, their

conductivity is unidirectional. Prof. G.
W. Pierce has shown that in the case

or carborundum the current at a pres-

sure of 10 volts may be one hundred
times greater in one direction than in

the other. As the voltage is raised this

ratio decreases.

The crystals also exhibit a remarkable
regenerative power or^are able when in-

serted in the antenna circuit to rectify

electrical oscillations into a pulsating di-

rect current which produces sounds in

the telephone receivers without the aid

of a local battery.

The following is a partial list of the

minerals and crystals possessing these

properties and which may be employed
as "thermo-regenerative" detectors in

radio-telegraphy or telephony.

Material and Chem. Name. Formula.
Carborundum—Silicon Carbide SiC
Fused Silicon—Silicon Si

Iron Pyrites—Iron Sulphide Fe S 2

Copper Pyrites—Copper Sulphide. . Fe Cu S2

Chalcopyrites—Copper-Iron Sulphide
Cu2 SFe2 S3

Hessite—Telluride of Silver or Gold
Zincite—Zinc Oxide ZnO
Octahedrite, or Anastase—Oxide of

Titanium Ti O*
Stibnite—Antimony Sulphide Sb2 S3

Molybdenite—Molybdenum Sulphide ..... MoS
The "pericon" detector is one of the

most important of the many crystal de-

tectors. It offers many advantages over
the electrolytic. When once carefully

adjusted it will remain so for a long
period unless it is roughly handled or
burned out by placing near a strong
transmitter and not properly shunted.

For some reason or other mystery has
more or less surrounded the construc-
tion of a "pericon" detector. In reality

it is very simple and consists of two min-

eral pellets properly mounted and placed

in contact with one another.

It is well to buy from a reliable dealei

in wireless telegraph supplies a pound of

each of the two minerals, chalcopyrites

Cu2 S Fe2 S 3 and zincite ZnO. The large

lumps are broken up into small bits and
tested by placing a fragment of each in

contact with one another in a crystal de-

tector.

Minerals

I Brass Clip

Phones Botterjj
FIG. 1. SIMPLE FORM OF CRYSTAL

DETECTOR.

A simple form of crystal detector is

shown in Fig. 1. Two spring clips are

fastened to a block of wood. This is

connected up as a usual detector and the

test made by placing different fragments
of the minerals between the springs and
listening to the signals in the telephones.

In this manner the relative merits of the

different specimens may be found and
the best specimens selected to be set per-
manently in the cups.

The most sensitive pair is selected and
each is mounted in a brass cup, similar

to the ordinary silicon detector, as shown
in Fig. 2. The minerals are mounted so

as to project about 1/16 of an inch above
the edges of the cups. The zincite ought
to present a flat surface and the chalco-

pyrites a rather blunt point. The lat-

ter mineral is set to one side of the cen-

tre of the containing cup so that by re-

volving, the blunt point may be brought
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into contact with any part of the zincite.

Since heating-

the chalcopyrites is lia-

ble to reduce its sensitiveness somewhat,
the metals are mounted in a composition
known as Wood's metal. Wood's metal

is an alloy consisting of four parts of

bismuth, two parts lead, one part of

tin and one part of cadmium. This alloy

melts at 137.8 F. The cups are thor-

oughly cleaned and brightened inside and
then poured nearly full of melted Wood's
metal. The minerals are pressed in the

molten metal and held there until it cools

and hardens, as shown in Fig. 2.

/CHALCOPYRITES

FIG. 2. METHOD OF MOUNTING THE
CRYSTALS.

Fig. 3 shows the scheme of a "peri-

con" detector. The base measures 5^2
by 3 by ^ inches and is preferably of

hard rubber. The posts (A) and (B)
are mounted 2 J/2 inches apart and are

i
J/2 inches long and J/2 inch in diameter.

They carry threaded rods (P) and (P 1
)

which are made of brass % of an inch

in diameter and two inches long. Two
hard rubber disks (CC) 1^2 inches in

diameter and J/2 inch thick are bored and
threaded to fit the rods. They serve as

A
Z-n(Xl

\ r %
Cu2S Fe2& C

FIG. 3. PERICON DETECTOR.

insulating handles to adjust the detector.

The rods are threaded the entire length

so as to screw into the standards (A)
and (B). Lock nuts (M) and (N) are

provided to fasten the plugs in position

when adjusted. A spiral spring is placed

between the lock nut (M) and the chal-

copyrites cup. The tension of the spring

should be just strong enough to bring

the minerals into light contact. The
tension is adjustable by the nut (M).

POTENTIOMETER

BATTERY

FIG.

EARTH
4. THE PERICON DETECTOR IN

CIRCUIT.

Connections are shown in Fig. 4. The
battery is so connected that the current

flows from the copper to the zinc. When
connected up such a detector if nicely

adjusted will prove very satisfactory

even for amateur work.

THE AMATEUR AND PROFESSIONAL
OPERATOR.

The right of amateur operators to

cast messages to the "winds" promiscu-
ously, thereby interfering with the work
of commercial and government opera-

tors, has been questioned, and there has

been considerable newspaper discussion

on the matter of legislation to prevent

this. While it is not probable that such

legislation will be passed, still it is for

the amateur to remember that although

the all-penetrating and imponderable
ether is free as the air, still there are

certain ethical rules which should be fol-

lowed in wireless telegraphy as in any
other line of work.

Wireless telegraphy is one of the most
interesting forms of experiment in all

the electrical field for the amateur. It is

a good thing, but, to use a very slangy

expression, which seems to fit the case,

don't let us "kill it." It is not always

policy to try and get in touch with every

government and commercial station. Ev-
ery fleeting message which the operators
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of these stations may receive does not

give them the same joyous thrill which
is experienced by the enthusiastic ama-
teur who has just got his apparatus to

working after, perhaps, many trials and
failures. You wouldn't think of con-

necting a telegraph instrument some-
where out on a commercial line and then

calling all the operators along the line

for a morning salutation.

The situation is quite aptly set forth

by Mr. O. S. Van Olinda, one of the

readers of Popular Electricity who takes

this subject seriously. In a recent letter

for the benefit of the Wireless Club, he

writes

:

"Amateurs and experimenters in wire-

less would do well to remember that the

operator at a naval or commercial sta-

tion is placed there for the sole purpose

A FORTY MILE EQUIPMENT.

Harold S. Pratt of Elgin, 111., has ac-

complished very good results with ap-

paratus which is largely of home con-

struction. The views show the opera-

tor with his portable sending and re-

ceiving set also the mast on the rear of

his residence which supports a 60-foot

antenna. His portable set which is of

the Marconi type, includes a three-inch

coil, call relay, bell, sounder and tapper,

condensers, choke coil, etc.

In his laboratory the youthful experi-

menter also has a complete equipment
for long-distance work, and with it he

has been able to communicate with Chi-

cago, which is 40 miles distant. This

equipment contains, among other things,

a two kilowatt transformer.

The mast and antenna support are of

A FORTY-MILE EQUIPMENT AND ITS OPERATOR.

of doing business and those higher up
expect him to do the best he can to get

his 'stuff through. It has been my ex-

perience that wireless operators, as a

class, are a very broad-minded and ac-

commodating set of 'men and the ama-
teur owes it to himself to be as consid-

erate as possible and do all he can to

avoid the necessity of restrictive or pro-

hibitive legislation. The writer does not
believe that laws regulating wireless

would be held constitutional, but we may
be able to save a lot of expense and
trouble if we can get along without
laws, and every electrical journal, ama-
teur and experimenter should assist in

a campaign of education along that line."

the jointed kind and are fastened to the

side of the house, leading up over the

roof where the second joint is spliced

on. This is a very simple and efficient

method for erecting masts for experi-

mental purposes.

WIRELESS TRAIN SIGNALING.

Wireless communications have been
successfully carried on from a special

train on the Lake Shore Railroad to

Cleveland and Chicago, while running
at full speed. From the results of ex-

periments so far it is anticipated that

with perfected apparatus the system will

be practical.



ONE TO FIVE-MILE EQUIPMENT
BY C. BRAXDES.

Most amateurs find it advisable to be-

gin their experimental work with the

construction of a small equipment capa-

ble of transmitting four or five miles.

The following description and diagram

will, therefore, be likely to fulfil the re-

quirements of many who are just taking

up the work. Under favorable condi-

tions the apparatus will transmit from
one to five miles.

The sending set consists of a one-inch

apart than diameter of tube, so that

when it is inserted it will press against

the tinfoil inside the tube.

The writer has transmitted with a set

of this kind from his laboratory in the

tower of the Trinity Building, New
York, to Manhattan Beach, a distance of

about 12 miles. This may sound like ex-

aggeration, but it is nevertheless a fact.

The height of this tower from the street

is about 375 to 400 ft. The aerial was

" w

To Aerial

Spark
Gap I^^.C!

Receiving Se t

— Ground
ONE TO FIVE-MILE EQUIPMENT.

ABC spark coil, which is specially built

for wireless purposes, giving a fat, hot

spark which cannot be obtained from
X-ray coils and the like. Six dry bat-

teries should be used to obtain good re-

sults. A zinc spark gap, a small con-

denser, and a key are also required.

The condenser is shunted across the

spark gap, and a simple type which was
found to work admirably may be made
up by taking a glass test tube about six

inches long, and covering it with tinfoil

both inside and outside, within about
two inches from opening. Contacts may
be made on the outside by winding a

piece of wire around outside of tube over

the tinfoil, and on the inside by making
a small Y-shaped spring. The Y-shaped
spring should be spread a little wider

suspended from the tower to a flag-pole

on the other end of the building, a dis-

tance of 250 feet. The aerial was made
of two strands of No. 12 galvanized

wire, 250 feet long, looped. The condi-

tions, therefore, were particularly favor-

able.

The aerial required for transmission

of one to five miles should be from 20 to

60 feet high. This is all according to

nature of surrounding country. Where
there is woodland or other obstacles, a

higher aerial is required than if you are

located on an elevation or near water.

The receiving end may consist of the

complete receiving set as described in

February issue, or other types of con-

struction previously described in this

magazine.
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A SIMPLE ZINC SPARK GAP.

Perhaps some of our wireless experi-

menters using spark coils, have never

thought how easy an efficient zinc spark

gap can be made at a slight cost. Zinc

has been found to be the best material for

a spark gap owing to its peculiar quali-

ties. The writer has made one which has

proven very satisfactory and is as good
as those for which you pay as high as

$i and upwards.
Secure a piece of well-seasoned wood

and cut four by seven inches, having a

thickness of about one inch. Bevel the

corners and plane the surfaces smooth,

after which apply a coat of shellac.

When this is dry, a coat of wood stain

of any desired color can be applied

which will make a better appearance.

Next secure two common battery zincs,

such as those used in sal-ammoniac bat-

teries, having screw terminals at the

ends where connections are made. These
zincs when purchased are usually square

half of the length and round the other

half. If a lathe is at hand, these can
be turned down to a round surface, or

can be filed down, as zinc is almost as

soft as lead. Secure two porcelain

cleats of the two-wire kind, with wood
screws, and fasten them on the finished

board about two inches from each end.

Before tightening down, the zincs can
be inserted between each of the cleats

and the spark gap adjusted and screwed
down tight. The gap can be adjusted

by loosening up the screws in the cleats.

WIRELESS QUERIES.
ANSWERED BY V. H. LAUGHTER.

Marconi and Electrolytic Detectors.

Questions.— (A) Please tell me if I can
make and use a Marconi magnetic detector,

and is it more sensitive than the electrolytic

FIG. 1. SIMPLE COHERER.

detector? (B) What is the most sensitive
coherer that can be used in connection with
the relay and how is it made? H. H. L., Ta-
coma, Wash.

Answers.— (A) The Marconi mag-
netic detector is not nearly as sensitive as

the liquid, silicon and numerous other

types on the market at the present day.

We would recommend that you con-

struct the electrolytic kind, which is

wonderfully sensitive and simple. A de-

tector of this type is shown in answers
to H. L., this issue.

(B) One of the most simple coherers

is the ordinary metal filings kind. First,

get a suitable wood base (A), Fig. I,

seven inches long, three inches wide,

PIG. 2. COHERER CONNECTED FOR
RECEIVING.

and one-halt inch thick. Two large

binding posts are now mounted on the

base as shown at (BB). The binding

posts should have a side hole of suffi-

cient size to allow the insertion of a 1/16
inch brass rod. Next get two brass rods,

two inches in length, and amalgamate
the ends by dipping first in acid and
then in mercury. The brass rods are

now mounted as shown in the sketch

with the two inside ends separated

about 1/16 inch, and a glass tube that

will make a neat fit is slipped over the

ends. Between the two ends of the rod^

as indicated by (D) are placed the metal
filings. The filings can be made of nickel

with a trace of silver added, using a

very course file in the preparation. Sift

in a thin cheesecloth to allow all the fine

dust to escape. The decoherer, which
can be a common electric bell, is mount-
ed on the base so that the hammer will

hit the glass tube when in operation. The
exact adjustment can best be found by
actual experiment. The manner of con-
necting the coherer for receiving is

shown in Fig. 2. The coherer is shown
at (A) in circuit with the battery which
operates the relay (B). The battery
(C) operates the decoherer.
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Wireless Operation.

Questions— (A) Can a relay be made to

operate in conjunction with a carborundum
detector for calling? I have a one-inch spark
coil connected to an aerial 65 feet high and
want to operate about one mile. (B) Which
is better for the above use, the carborundum
or microphonic detector? About how far

would I be able to receive with this set, em-
ploying a detector of the above named type.

(C) Which is the stronger, a magnet wound
with one hundred feet of number 20, or one
hundred feet of number 36, and how much?
(D) Does it work just as well with either

pole of the spark coil connected to the aerial?

—E. L., Peoria, 111.

Answers.— (A) The carborundum de-

tector cannot be used in connection with
the relay or bell signaling device. The
construction of a coherer receiving set is

described in the answer to H. H. L. this

issue.

(B) If adjustment is perfect the car-

borundum detector is the more sensitive.

You should be able to receive from com-
mercial stations from 50 to 100 miles

away.

(C) The magnet wound with 100 feet

of No. 20 wire would be the stronger, as

it will allow more current to flow through
the turns. It would be impossible to give

the exact difference in strength between
the two without knowing the size of the

magnets, the number of turns and the

current flowing through each.

(D) In practical use no difference will

be noticed.

Automobile'Spark' Coil ;' Liquid Detector.

Questions.— (A) Will an automobile spark
coil do for wireless? (B) How is a liquid

detector made? H. L., Hutchinson, Kan
Answers.— (A) Yes.

(B) A liquid detector can be made
according to the accompanying plan.

(A) represents a wood base 5 by 3 inches

FIG. 1. LIQUID DETECTOR.

and Yi inch thick. Binding posts (BB)
are mounted near the ends of the base.

(C) is a metal standard Y* inch wide,

% inch thick and 1J/2 inches in height

when bent to the shape shown. A thumb

screw (D) is mounted on the standard
with the .0004 Wollaston wire clamped
in a slit at the end as shown at (F).
(E) represents a glass cup with the

platinum wire (C) soldered in the bot-

tom. Leads are carried from the plati-

num wire in the cup and from the metal
standard to the respective binding posts.

<L_>

FIG. 2. PLAN FOR CONNECTING LIQUID
DETECTOR.

The cup should measure approximately

Y2 inch in diameter and Y inch deep.

The cup is filled to about three-fourths

of its height with a 20 per cent solution

of sulphuric acid. The plan for con-

necting is shown in Fig. 2. (A ) repre-

sents the detector, (B) the battery and
(C) the telephone receiver.

Tuning Coil; Detector; Receiver Resistance

Questions.— (A) In making a tuning coil

could I use a smaller wire than that used to

make the tuning coil described in the July
issue? (B) In making the liquid detector
like described in the July issue what size cup
should be used to hold the acid? (C) How
can I determine the resistance of a telephone
receiver? L. F., South Whitely, Ind.

Answers.— (A) A smaller size could

be used but is not recommended.
(B) About Y nicn m diameter and Y

inch high.

(C) A simple method would be by
use of a volt meter, battery, and sev-

eral known resistance spools. Connect
the volt meter, battery, and receiver in

series, and note the point at which the

indicating needle of the volt meter rests.

Next connect the known resistance spools

in the circuit in place of the telephone
receiver and continue to change the re-

sistance until indicating needle rests at

the same point.



ELECTRICAL MEN OF THE TIMES.

LEE DE FOREST.

Experience has taught us that the

dreams of to-day are likely to be the

realities of to-morrow. Two years ago
speech could only be projected through

space as far as human lungs would per-

mit. To-day we have the wireless tele-

phone, so far developed that conversa-

tions have been carried on over a dis-

tance of several hundred miles.

Among the half-dozen inventors who
have done most to develop wireless

telegraphy and teleph-

ony is Dr. Lee De
Forest. He is a

young man, only 36
years of age, but, the

cares which have been

his, in developing his

various inventions

and securing the

recognition which
was justly his, have
accentuated in his

face the lines of

grim determination

of his Huguenot an-

cestry.

Dr. De Forest was
born in Council
Bluffs, la., in 1873,
although his early

boyhood was spent

in Alabama. He pre-

pared well for his

work, being gradu-
ated by Sheffield Sci-

entific School of Yale (electrical and
mechanical engineering) in 1896, and
after three years of post graduate work
receiving the degree of Ph. D. from the

same institution.

It was about this time that the Hertz-

ian wave theory had astounded the scien-

tific world, and it interested him deeply,

so much so that he wrote his doctor's

thesis on the subject and made the wire-

less transmission of intelligence his life

work.

The first year out of college was spent

in the telephone experimental laboratory

of the Western Electric Co., with the

short-lived American Wireless Tele-

graph Company of Milwaukee and as

assistant editor of the Western Elec-

trician of Chicago. Determined, how-
ever, to " continue his wireless experi-

ments he resigned from the last posi-

tion and attended Armour Institute for

one year, where he could have laboratory

facilities. Here he developed the elec-

trolytic receiver to a commercial stage,

testing it later at the international yacht

races in 1901, when the Shamrock II

was defeated.

Soon after, the

De Forest Wireless

Telegraph Co. was
formed, called after-

wards the American
De Forest and finally

the United Wireless

Telegraph Co. Dur-
ing this interval he

developed his gen-

eral system of wire-

less telegraphy, in-

cluding transmitter,

tuning devices and
sending transformer.

All did not go
smoothly with the

company, however,
and it was reorgan-

ized. De Forest
thereupon severed his

connection entirely,

assigning all patents

to the reorganized

company, but retaining the right to use

them himself as sole licensee.

In the fall of 1906 he began his ex-

periments on the wireless telephone, fol-

lowing out previous ideas, and in the

spring of 1907, after several successful

demonstrations of the apparatus, the

Radio Telephone Company was formed.

In February, 1908, he went to Paris,

France, and demonstrated his apparatus

on the Eiffel tower. During this test

the long-distance record was made,
gramophone music being heard at a

naval station near Marseilles, over 550
miles away. His system was also used
successfully on the ships of the famous
Pacific Squadron.



IN THEr

HOUSEHOLD
THE "READY-TO-RUN" ELECTRIC FAN.

The uses of electric current have now
become so numerous that we need not

be surprised to see almost any machine
operated by electricity. Among other

applications the electric motor has been

applied to various ventilating devices

which have been in the nature of fans,

both of the propellor type and of the

cased type.

Of the propeller types of fan, the desk

is most common, while we generally

think of a cased-in fan as one large

THE READY-TO-RUN ELECTRIC FAN.

enough to supply ventilation for a pub-
lic building, factory, hospital, or school-

house. It is true that comparatively tew
attempts have been made to produce a

fan of the cased type in small sizes ; the

matter of expense being the principal ob-

stacle. However, the cased fan has cer-

tain advantages over the propeller type

;

in fact, it is infinitely superior for cer-

tain conditions.

Due to the slight expense, it has been
customary to ventilate rooms in resi-

dences, large offices, such as banks, ac-

counting rooms, and private offices, by
desk fans. This method has not proven
altogether satisfactory, due to the fact

that the desk fan merely stirs up air but

does not produce real ventilation. Some
people have fancied that cool air is nec-

essarily pure, while others imagine that

they are being made comfortable simply

because the air in a room has been set

in motion. Just here lies the difference

between real ventilation and apparent

ventilation.

To produce real ventilation, the over-

heated air must be removed to allow-

fresh air to take its place. With a desk
fan real ventilation is practically impos-
sible, while with a small cased fan it is

not only possible but is actually being

accomplished in many places.

To meet these conditions, a cased fan

lias been designed which has the good
features of the desk type, in that it is of

moderate cost, requires but a small

amount of electric current, and is so

light that it is easily carried from room
to room. The disadvantage of the desk
fan, that of merely stirring up the air,

has been entirely eliminated, for, the fan

being of the cased type, it positively and
noiselessly removes the overheated air.

With the fan is furnished a flexible can-

vas hose about 20 feet in length, so that

the fan may be placed anywhere in a

room within 20 feet of the window and
the overheated air 'discharged to the

outer atmosphere.
The set is made in three sizes, the

smallest of which weighs but 25 pounds,
while the largest weighs only 50 pounds.
They are equipped with either a direct-
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current motor or an alter-

nating-current motor, the

armature of which is

mounted upon the same
shaft as the fan wheel. The
set requires so little power
that it can be run by the

lighting- circuit. It is an

exceedingly convenient lit-

tle set and has been given

the name of "Ready-to-

Run," for no installation is

necessary. It can be set in

operation by simply put-

ting the plug", which is at

the extremity of the cord

furnished for the purpose,

into the electric light soc-

ket and turning the switch.

In the residence, club-

house, or hospital, the fan

is used for clearing the at-

mosphere of tobacco
smoke, cooking odors, etc.,

in a manner shown in the

illustration, and it is also

used for blowing the fur-

nace when the natural

draft is insufficient. Among
other uses may be men-
tioned the ventilation of

small rooms such as sick

rooms, telephone booths,

motor-boat cabins, etc.,

and in factories and power
houses, it is also efficient

for local ventilation and
for blowing dust from
machines.

VARIOUS APPLICATIONS OF THE READY
TO-RUN ELECTRIC FAN,

The automatic electric

egg-boilers, like those on
the Lusitania and Maure-
tania, are able to cook 200
eggs at once, a clock ar-

rangement causing the

basket containing the eggs
to hop out of the water at

any half minute up to six

minutes. Another novelty

is a self-dumping oyster-

cooker for stews. At the

expiration of a given time

the cooker pours its con-

tents into a soup plate and
automatically shuts off the

electricity.
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ECONOMY OF ELECTRIC LIGHTING.

The economy of electric lighting is

very near to the hearts and pocketbooks
of all users of electricity for lighting

purposes. It is a broad statement, and
one that will surely cause some surprise,

when the electrician tells us that elec-

tricity is the most economical light for

the home, if used right. "If used right,"

that is the secret and yet how few of us

understand enough about the mysteri-

ous current to use it at its best advan-
tage.

It is not vaulting over the borders of

truth to say that in nearly every home
now using electric light the regular

monthly bills could be cut down fully

twenty per cent with a little care and
attention and a little more knowledge
about electricity and electric lights.

If the householder who complains

about the electric light bills from month
to month will observe the following rules

he will find that the cost for lighting his

home is nothing unreasonable. And it

is the desire of any progressive lighting

company that these rules be followed, for

a satisfied customer is a constant adver-

tiser of the benefits to be derived from
central station current.

Don't waste light.

Use the smallest candle-power lamps
which will do the work required.

Use reflectors for close work.

Keep a few of the new metal filament

lamps on hand for use where a large

amount of light is required for any length

of time. They will pay for themselves

many times over.

A blackened lamp means a dimmed
light. Throw it away. Paying for cur-

rent to operate a dim light is the height

of extravagance. One new lamp will

often give as much light as two old ones.

Don't spoil a good lamp by surround-

ing it with a light-killing shade. Many
of the ornamental shades are nothing

more or less than fancy glass light-

sponges which absorb most of the light

rays.

Rooms finished in dark colors require

more light than rooms finished in light

colors.

Don't expect to light your house in

winter as cheaply as you do in summer.

It is impossible, for there are several

hours more of daylight in summer than
in winter.

The daylight brightness of an ordi-

nary room, into which the sun is not
directly shining, was found by an illumi

nating engineer to be commonly no*

more than i/io candle-power and some-

times as low as i/ioo candle-power per

square inch. Most artificial lights have
a much greater intrinsic brightness, and
this accounts for their injurious effects

when the eyes are not shielded from
their full glare. He concludes that a

diffused light of 1/5 to 1/10 candle-

power per square inch is best. Strain

and injury to the eye have been attrib-

uted to ultra-violet light, but such light

is less in various incandescent illumi-

nants than in direct or even reflected

sunlight.

COST OF ELECTRIC HEATING AND
COOKING.

Electricity is beginning to take the

place of the coal-stove in the home and
it is promised by men who look wisely

into the future that within a few short

years a large portion of the cooking and
heating will be from electric power. Al-

ready a great many homes contain an
electric kitchen wherein all the cooking
and baking is done in electric ovens and
electric heated utensils. A capable en-

gineer recently tested the heating de-

vices used in his own home and prepared
the following table to show their

economy

:

COST OF ELECTRIC HEATING AND COOKING
DEVICES IO-CENT PER KILOWATT

HOUR RATE.
Electric Flatiron, 3 lbs. 2*£c. per hour

6 lbs. 6c.

Pint Water Heaters... 3c.

Quart Water Heaters.. 3c. " "
Two-qt. Water HeaterslOc. " "
Six-qt. Water Heaters. 13c. " "
Combination 4-quart
Cooker 10c. " "

Tea Kettle 4-quart 3c.

Coffee Percolators .... 3c. and 5c. per hour
Chafing Dish 3c. per hour
10-inch Stove 12c. per hour
Frying Pans 5c to 13c. hour
Broiler 9c per hour
Oven 10c. "

Corn Popper 3c. "

Cooking and Baking
Outfit Complete $10 per month, average

Cigar Lighter lc. per hour
Shaving Mug l^c. " "
Heating Pad %c. " "

Luminous Radiator . . . 7%c. to 15c. per hour.
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ART NOUVEAU ELECTROLIER.

One of the most pleasing of the new
styles of electroliers recently produced
is shown in the picture and is designed

to carry Nernst lamps. It is designed

ART NOUVEAU ELECTROLIER.

with either two or four arms, the orna-

mental treatment being pronounced
without detracting from the funda-

mental simplicity of the design.

OPERATION OF THE ELECTRIC
VIBRATOR.

H. B. P.—The reason your electric vi-

brator does not operate properly and
gives only a faint and almost imper-
ceptible "buzz" is undoubtedly because

you are trying to use on an alternating

current circuit a vibrator that is designed

for direct current. The current supplied

to most homes for lighting purposes is

alternating in character ; that is, it flows

in first one direction and then in the op-

posite direction many times in a second.

Such current will not operate a direct

current vibrator of the plunger type.

There are vibrators of the motor type on
the market, however, which operate on
either direct or alternating current.

INSTANTANEOUS WATER HEATER.
To provide hot water quickly for

washing and cooking purposes the in-

stantaneous electric water heater is a

very convenient device. It is simple in

construction, consisting of insulated car-

bon electrodes placed inside of an iron

pipe. The current passes through the

water from one electrode to the other.

The sketch shows the heater as it would
be attached to a wash basin, being placed
directly in the cold water inlet pipe.

When cold water is wanted no current

passes through the heater. When it is

desired to heat the water, the wall switch

INSTANTANEOUS WATER HEATER.

is turned so that current flows through
the heater. A special advantage of the

device is that should the current acci-

dently be left turned on, no damage
would result to the heater as would be
the case were coils used to heat the

liquid.

Chief Health Officer Levy, of Rich-
mond, Va., recently stated through the

columns of the Richmond newspapers
that portable gas and oil stoves were a

menace to health when allowed in living

or sleeping rooms. The result has been
a large demand in that city for the new
electric luminous radiators which emit
no noxious or deadly gases and do not

destroy the oxygen in the air.
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SWITCHBOARD STORIES.
INSPECTOR NUMBER SEVENTEEN.

BY C. TUELLS.

It wasn't long after Marshall Wilder
had been assigned to a bench in the meter
repair department of the electric light

company that the superintendent called

him up to the office and, after telling

him how satisfactory his work had been,

presented him with a nickel-plated meter
sealing tool that imprinted the company
name and "Inspector No. 17" upon the

lead meter seals, and told him that he

was going to promote him to the in-

specting department. He gave him the

customary lecture that usually goes with

a promotion, and concluded by telling

him to report to the head inspector the

next morning.
Marshall assumed his new duties with

a cheerfulness that wasn't wholly actuat-

ed by the substantial increase in wages
that accompanied his new job, for he

found it a pleasant change from rewind-

ing coils and soldering shunts. The out-

door life was also an agreeable feature,

for fresh air is far ahead of soldering

acid fumes and lacquer.

He ran across some peculiar cases

during his inspecting experience. In

one house he went into on his rounds
he found the meter at a standstill. It

was a prepayment or coin-in-the-slot me-
ter, and on removing the cover he found
stuck in the slot a quarter with a hole

in it and a short copper wire attached.

{ Fpon questioning the lady of the house,

she reluctantly confessed that for a long

time that same quarter had kept- the me-
ter in operation. When the light ran

low she would drop the quarter in un-

til it started the mechanism and then
pull it out by the wire and save it for

the next time. She paid dearly for her
petty dishonesty, however, for the com-
pany estimated the amount of current

she had used (and they didn't get it too

low), and she had to settle or go to

court.

Then there was the case of Jacob
Steinberg. He ran a clothing store and
kept open every night in the week. His
bills, however, had dropped off to only

a dollar and a half or two dollars a

month, so Inspector No. 17 was sent

down to investigate. He went down
into the cellar and read the meter and
then turned on two lights upstairs in

the store. The meter didn't even start.

He turned on two more, and still it

showed no change. Finally, with eight

lamps going- it barely began to register.

When he took the casing from the me-
ter he did not wonder at its tardiness,

for every part of the mechanism was
thick with a fine white dust. The wily

Hebrew had heard that meters were not

always dust-proof, and had purposely

sifted all the ashes from his store right

under and within two feet of the elec-

tric meter. Of course, he protested his

ignorance, and Marshall could prove
nothing, but the ash barrel was moved,
just the same.

But for out and out rascality, one
customer got ahead of them all. He
complained to the electric company that

his light was bad; didn't seem to light

up his house properly—poor current, he
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insisted. The head inspector turned the

matter over to Marshall and he went
down to locate the trouble, for trouble

hunting was his business. Everything
at the house looked all right, and if

quantity of lamps was any advantage.

it should have been well

there was a cluster or a

every room. His meter

lighted, for

chandelier in

showed that

HE HAD HEARD THAT ALL METERS WERE
NOT DUST PROOF.

very little "juice'' was going through it

—far below the amount necessary to

light the house.

After looking around for awhile Mar-
shall started to look for trouble along

the line, commencing at the point where
the wires entered the house. He didn't

need to go far. Running his hand along

the wires, he felt a pair of unexpected
branch wires, leading upward in be-

tween the inner and outer walls of the

house, and going upstairs he found that

two-thirds of the lights were tapped from
this circuit, which left the feed wires

before they entered the meter. A closer

investigation showed that a few of the

lights were fed from the line after it

went through the meter, which current,

of course, had to be paid for, but on the

whole the electricity used- hadn't been
costing much until Marshall arrived.

That individual promptly reported the

case to headquarters and the police were
called in, with the result that the dis-

honest customer spent two years cane-

seating chairs—all because of the effi-

ciency of Inspector No. 17.

BATTERY MOTOR CONTROLLER
BY F. R. FURNAS.

In using batteries for experimental
work it is desirable to obtain different

voltages and different current strengths

for the operation of various pieces of

apparatus, such as small motors, etc.

This may be done by using resistance

in series with the batteries, but the re-

sistance wires of the ordinary rheostat

absorb the energy of the battery and
convert it into heat, which is a waste.

A better way is to use a device which
will enable one to readily make different

groupings and arrangements of cells to

accomplish the same result. Such a de-

vice is shown in Figs. 1 and 2, but be-

fore taking up the description it is well

to understand how the different arrange-
ments of cells will affect current and
voltage.

One cell of dry or wet battery will

give from one to two volts, according
to its kind or condition. If we connect
two cells in series, that is, the positive

of one to the negative of the next and
the two outside terminals free for con-

nection to the motor, the voltage across

the outside terminals will be twice as

great as that of one cell. With three

cells in series the voltage will be three

times as great, and so on.

If, on the contrary, we connect cells

in parallel, that is, all the positive to one
terminal and all the negatives * to the

other terminal, the voltage across these

two terminals will be equal to the volt-

age of one cell, but, of course, the great-

er the number of cells connected in this

way, the greater will be the available

power which can be obtained from the

battery as a whole before it will run

down.
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Going one step further, the cells may
be connected in what is known as series-

parallel relation. For example, we may
take three cells and connect them in se-

ries, giving three times the voltage of

one cell and having an outside pair of

positive and negative terminals. Then
we may take three other cells and con-

nect them in the same way. Then con-

nect the positive terminals of the two
groups of cells to one terminal of the

motor and the negative terminals of the

two groups to the other terminal of the

motor. The voltage impressed upon
the motor will in this case be the total

voltage of one group of cells, or the

voltage of three celL in series, but the

current capacity will be twice that of

one group.

To make these various combinations

the apparatus above referred to will be

found very handy, as it saves the trouble

of changing battery wires every time a

new voltage is desired. It works on
the same principle as the street car con-

troller and can be constructed at very

small cost.

This particular controller is designed

for eight cells of battery, and there are

four "steps" or combinations available.

Make a wooden drum, as shown in

FIG. 1. BATTERY MOTOR CONTROLLER.

Fig. I, and mount it on a board base,

so that it may be easily turned by
the handle. Take 16 strips of brass,

zinc or other metal and bend them at

right angles. Then mount them on
the base, as shown, so that their upper
ends will touch the circumference of

the drum. To these we will connect

our power plant of batteries permanent-
ly, as shown in Fig. 2. On the drum
tack four rows of metal strips so that

they will rub under the angle pieces

as the drum is turned. Two of these

rows are shown in Fig. 1.

Next connect these various strips of

metal together by wires, as shown in

Fig. 2, which is a diagram drawn as

if the surface of the drum were spread

out flat, showing all four rows at once.
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TO MOTOR
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BATTERY OF DRY OR WETCELLS

FIG. 2. CONNECTIONS OF BATTERY MO-
TOR CONTROLLER.

By carefully tracing the connections

in each of the four steps it will be read-

ily seen that in step No. 1 all the eight

cells are in parallel, giving the voltage

of our cell. When the drum is revolved

so that step No. 2 comes into position,

the cells will be connected in series-par-

allel arrangement, consisting of four

groups of two cells each, giving twice

the voltage of one cell. Step No. 3 is

a series-parallel arrangement of two
groups of four cells each, giving four

times the voltage of one cell. In step

No. 4 all the cells are in series, giving

eight times the voltage of one cell.

Various mechanical means of connect-

ing the different steps of the controller

with the wires leading to the motor, so

as not to conflict with the turning of

the drum, will suggest themselves to any
ingenious experimenter.

The first practical demonstration in

this country of the new process of tele-

graphing photographs was made March
4th, when pictures of Taft and Roose-
velt were flashed over the wires between
Washington and New York.
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HOW TO MAKE A SPEAKING ARC.

BY B. E. BLANCHARD.

A speaking or singing arc, as it is

called, is by many considered a difficult

device to arrange and secure good re-

sults. The writer has within the last

month demonstrated this pleasing ex-

periment several times, connections for

the same being made as shown in the

diagram.

A hand-feed arc lamp similar to the

one shown should be used. The base

(D) is of wood. (E) slides up and down
the shaft or rod, regulating the distance

between the carbon tips. Insulation be-

tween carbons is provided by the fibre

or mica plate, (F), the bolts passing

through fibre cylinders. (C) represents

asbestos board, slitted to allow the arm
(E) to move up and down, and is quite

necessary in keeping the rear Dart of

the lamp and the hand feed mechanism
cool. (A) consists of a hexagonal frame
of iron, each rod having a layer of one-

eighth inch asbestos between it and the

wire wound upon it. The wire used is

No. 14 Krupp resistance wire, 81 turns

or 95 feet being wound on each coil,

down the coil (B) until the arc while

burning gives out the singing distinctly.

A transmitter taking 2.5 amperes with-

out heating gives. good satisfaction, the

lower its resistance the better. The wri-

ter used an International and also a

Corwin.
The arc should be maue as long as

possible and one-half inch cored carbons
provided. A third piece of carbon for

starting the arc should be at hand.

Besides the human voice, the phono-
graph may be utilized, in which case the

best results were obtained by removing
the megaphone portion, and holding the

transmitter close to the needle dia-

phragm. Results may be obtained on a

no-volt circuit, but the most satisfac-

tory operation is from 220 volts.

BATTERY PLATE HOLDER.
Sheet zinc, on account of its brittle-

ness when amalgamated, is not suitable

for battery plates, but may be used for

this purpose by fixing the plates between
pieces of -glass, which may be done as

follows

:

Cut the plate of the size required from
a sheet of zinc ; old zinc

will answer the purpose.

Cut two glass pieces the

size of the plate. Solder

a piece of copper wire

to one end of the zinc

to serve as an electrode,

or else cut a narrow
strip nearly off on the

vertical edge of the

zinc, and bend it up-

ward to serve as the

electrode. Then amal-

gamate the zinc, and fix

it between the glass

plates. This may be

done by tying strings

around the three plates

at each end, by holding
METHOD OF CONSTRUCTING SPEAKING ARC. them t o g et h e r with

(A) and (B). Connect the coils as

shown, taking off a tap at the binding

post of (B) for one side of the telephone

transmitter circuit. Then while someone
sings or whistles steadily into the tele-

phone transmitter, (T), move the other

lead represented by the arrow, up and

strong rubber bands, or,

more neatly, by means of sealing wax.
The plate is then ready for use in the

battery cell.

This easy, quick and cheap method of

making zinc plates will prove very con-

venient for amateurs. The plates ren-

der good service, and last a long time.



QUESTIONS AND ANSWERS.
Readers of Popular Electricity are invited to make free use of this department.

Knowledge on any subject is gained by asking questions, and nearly every one has some
question he would like to ask concerning electricity. These questions and answers will be
of interest and benefit to many besides the one directly concerned. No consideration

will be given to communications that do not contain the full name and address of the writer.

Condenser; Mercury Arc Rectifier; Reactance.

Questions.— (A) Explain how a condenser
in battery circuit is charged and discharged.

(B) How does a condenser act on an alter-

nating current? (C) Explain the operation

of the mercury arc rectifier. (D) What Is

meant by reactance?— S. N., Milwaukee, Wis.

Answers.— (A) When one terminal of

a battery is connected to the wire of a

submarine cable, and the other terminal

to ground, placing a galvanometer in the

circuit, the galvanometer will show cur-

rent flowing into the wire for quite a

time before the galvanometer needle will

c

FIG. 1.

cease to be deflected. The energy repre-

sented by the charge pouring into the

cable seems to be stored up in the form
of stress. Similarly if a battery and
condenser are connected as shown in

Fig. i, current will flow into the con-

denser and the plates will become
charged. The most current will flow

the moment the connections are made,
and in the fraction of a second will cease

to flow. The current will now act as if
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FIG.

the circuit were broken. The condenser

acts as if it had acquired a counter elec-

tromotive force equal and opposite to

that of the battery. Now remove the

battery, connect the terminals of the con-

denser together and for an instant cur-

rent will flow and then drop to zero.

(B) With alternating current this

charge and discharge takes place with
the alternations. Fig. 2 may assist in

understanding this further. (P) is a

pump, (C) a cylinder and piston, the

water being the carrier of energy. Al-

low (H) to be opened and let the pump
set water to flowing through pipe (F) in

the direction of the arrows. Now shut

the valve. The water will continue in

FIG. 3.

the direction of motion set up. On the

left of the piston an excess of pressure

will push piston (E) to the right and

compress the spring (S). As soon as

the flow ceases the stress in the spring

(S) will give back the energy just given

to it. The water in the pipe will fol-

low, or a reverse current is set up until

equilibrium is restored. If the valve

(H) is opened too soon this reverse cur-

rent must be overcome.

(C) The principle of the mercury
arc rectifier is this: If current is made
to flow in one direction between two
points through mercury in a glass tube

exhausted of air, and the direction of

flow be suddenly changed, making what
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was the negative electrode, positive, the

current will cease to flow, because mer-
cury displays the characteristic of op-

posing the change in direction and the

formation of a new negative electrode.

Referring to Fig. 3 (C C) are positive

electrodes, (D) is the negative mercury
cathode, (T) is a transformer, (L) bat-

teries to be charged, (RR') reactances,

and (E) a starting electrode.

By tilting the tube to the right on
starting the rectifier, a mercury path is

made between (E) and (D), which
starts the arc when the tube is restored

to the vertical. Assume the direction

of current to be as indicated by plain

arrows. Current passes from (C) to

(D) and through the load and reactance

(R'). On the next alternation the tail

arrows show the current from the other

side of the transformer (T), passing

from electrode (C) to (D), through
(L) and (R) to the other side of the

transformer (T). Thus at all times

through the load (L) current is flowing

in one direction. The reactances (R)
and (R') at each reversal discharge,

holding the arc until the voltage reaches

the strength necessary to act against the

counter electromotive force of the load.

These reactances also smooth out the

fluctuations in the direct current.

(D) If two wires are placed parallel

to each other, and an alternating current

passed through one of them, an electro-

motive force will be generated in the

other wire at all times in the opposite

direction to that in the first ; that is, cur-

rent would flow in the opposite direction

if the two ends were brought together.

This is due to the phenomenon known as

induction. Now, if we take one con-

ductor of any alternating current and
place in it a coil of wire you will see

that the current flowing in each turn of

the coil will induce in each neighboring
parallel turn an electromotive force in

the opposite direction tending to oppose
the electromotive force or voltage initial-

ly impressed n>on the coil. Thus there

is set up in the coil a counter electro-

motive force which opposes the voltage

of the main circuit and holds down the

current flow. This phenomenon is

known as reactance. Direct current

finds no resistance to its flow through
such a coil, other than the ohmic resist-

ance of the wire, because there is no
rise and fall in the current and conse-

quently no inductive effect of one coil

upon the others. For full mathematical
demonstration see any textbook upon
alternating currents.

Choke Coil.

Questions.— (A) Please explain the action

of a choke coil. (B) How may a choking
coil be made? (C) Does a choking coil and
a kicking coil perform the same service?—R.
S., Chicago, 111.

Answers.— (A) The passage of an al-

ternating current through a coil of wire

is opposed by an influence that chokes or

impedes the current. This is due to the

building up of a magnetic field in the

coil. This choking effect increases with

the frequency of the current and the

number of turns of wire. If a mass of
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CHOKE COIL WITH REMOVABLE CORE.

iron be placed inside the coil the mag-
netic flux will be increased because iron

is a better conductor of such lines than
air, and the choking effect of the coil will

be still greater than without the core.

This advantage of being able to choke
the current without much loss is con-

fined to alternating current. If as in a

direct current a resistance is introduced,

useless heat is set free, whereas by using
a reactance coil as in a lamp circuit, cur-

rent is choked with very little loss of

energy.



> iu^<vt
124 POPULAR ELECTRICITY

(B) The diagram shows the arrange-

ment of a coil in which the iron core

may be moved. See answer to J. B.,

February issue, 1909.

(C) Yes.

Pole Changer; Care of Gravity Cell.

Questions.— (A) Will you please explain
the operation of a pole changer and give
diagram? (B) How long should a blue
stone battery be worked? M. L. B., Prince-
ton Jet., N. J.

See also answer to J. B., February issue,

1909.

(B) See "General Plan for a Home
Made Rheostat," in the April issue.

Solenoid; Induction Coil; Condenser.

Questions.— (A) Will any current be gen-
erated in a solenoid moved around a closed
magnetized iron ring, the ring being inside the
solenoid? (B) Suppose there were an air

gap in the ring; would this affect the moving

POLE CHANGER.

Answers.— (A) A pole changer is

used in what is called the polar duplex
telegraph system. The pole changer
serves to reverse the polarity of the bat-

tery to the line. The diagram shows a
pole changer at station (K) and a polar-

ized relay at receiving station (R).
When key (K) is closed, relay (F) at-

tracts armature (P C), which, resting

on bearing (N) lifts contact at (D),
c-losing contact at (D') and opening con-
tact at (E) thus reversing the direction

of current to line and around coil (PR)
to ground. Armature of (PR) thus
opens and closes circuit through sound-
er (S).

(B) This depends on the work the

battery has to do. A pale or dirty brown
colored solution indicates a bad condi-

tion of the cell. By the time a cell con-
sumes three pounds of copper sulphate

it should be cleaned.

Arc Lamp Coil; Wire Rheostat.

Questions— (A) What kind of a device can
I use in series with my hand adjusted arc
lamp? (B) How can I make a simple rheo-
stat of wire for use on a 110-volt circuit?—

J. F. W., Seneca, N. Y.

Anszvers.— (A) See answers to T. W.
P., May issue, and R. S. in this issue.

solenoid? (C) How does the metal sheath
outside the metal core inside some induction
coils increase the secondary current when it

is slid out of the coil? (D) How may one
find the capacity of a condenser required to of-

fer little impedance to an alternating current
of given frequency and voltage as in the com-
mon battery telephone system? (E) If one
terminal of an insulated primary battery be
grounded would any current flow?—E. E. G.,

Madison, Ind.

Answers.— (A) and (B) A current

will flow in a closed circuit coil when-
ever there is a change in the number of

lines of force within the coil. A bar

magnet moved into and out of such a

coil will cause a current in the coil. If

the coil is wound about a ring magnet
we should say that no current would
be produced in the coil because of the

uniformity of the lines of force in the

iron. If an air gap were made in the

ring and the solenoid move about the

ring, current would be induced in the

solenoid coils moving over the air gap,

as at that point the lines would change
in density.

(C) The copper tube that slides

over the iron core shields the iron core

from the primary because the primary
induces large currents in the copper
tube itself on account of its low resist-
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tance. The induced currents oppose the

primary currents so that the resulting

effect on the iron core is reduced. With-
drawing the copper tube allows the pri-

mary current to act directly upon the
core.

(D)" This is a problem where rigid

rules cannot be laid down. Condensers
for telephone purposes are of a high ca-

pacity built of alternate layers of para-
fine paper and tinfoil.

(E) Not unless the other terminal
be grounded, thus closing the circuit.

Hughes' Microphone.

Question.—I would like to construct a
simple microphone. Will you explain how-
Hughes' microphone is made? J. J., Junction
City, Ore.

Answer.—Fig. 1 shows the original

microphone consisting of three nails. By

M
k

FIG. 1. HUGHES' NAIL MICROPHONE.

these, Hughes demonstrated the prin-

ciple of variation of resistance of con-

tacts (N, O) by vibration. Fig. 2 con-

r*-i
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8

Lim

sists of a gas carbon pencil (A), pointed

at each end and carbon blocks (C, C)
fastened to a sounding board (D). The
blocks (C, C) are hollowed out to loosely

hold the carbon pencil (A) and are the

points to which terminals of circuit are

connected. The least noise near this in-

strument produces a very strong, loud

vibration in a receiver in the circuit. The
pencil (A) vibrates, varying the resist-

ance of the circuit. The Blake transmit-

ter described in the March, 1909, issue

operates on the same plan. See also

"Construction of a Simple Microphone,"
January, 1909, issue.

Installing Motor.

Question.—Please let me know how to

connect up an eight horse-power motor,
rheostat and pole changer. J. H. G., New
York City.

SHUNT MOTOR CONNECTIONS.

Answer.—See diagram, showing con-

nections for a shunt motor with rheo-

stat in series with the armature winding.

FIG. 2. HUGHES' CARBON MICROPHONE.

Winding Relays.

Questions—(A) Can a 75-ohm telephone

receiver be wound for 1,000 ohms? How
much and what size wire may be used? (B)
How much and what size wire should I use

to change a four-ohm relay to 20 ohms?
H. G., Mountain View, Okla.

Answers.— (A) It is not practical to

use a wire smaller than No. 40, B. and S.

gauge. The resistance of 1,000 feet of

No. 40 wire is 1,047 ohms; of the same
length of No. 38 is 658 ohms.

(B) Use 600 feet of No. 25 wire. The
standard 20-ohm relay is wound with

14 layers of 67 turns each of No. 25
wire.
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Three Drop Annunciator and Bell.

Question.—Kindly advise how I can make
an annunciator for a house call bell with
three drops.—R. B., Scranton, Pa.

Answer.—In Fig. I you will find the

FIG. 1. PRINCIPLE OF THE ANNUNCIATOR.

principle underlying the construction of

nearly all annunciators. When current

flows through the coil (C) the armature
(A) is attracted, and being pivoted at

t^tfrfo
a

FIG. 2. METHOD OF CONNECTING THE
THREE DROPS AND ONE BELL.

(P), the lever hook (H) rises and allows

the shutter (S) to fall and display a

number painted on its inside face. Fig.

2 shows method of connecting circuit

for three drops and one bell.

Changing Motors Into Generators.

Questions.— (A) I have a motor tl\at re-

quires 110 volts to run it. I wish to change
it into a generator. How may I do so? (B)
How many volts would I get? (C) I have a

motor which 1 tried to run as a generator, and
I was told to magnetize the fields, which I

did. I wish now to run it again as a motor,
but on attaching batteries it will not run. The
wiring or connections have not been changed.
—R. G. W., Pittsburg, Pa.

Answers.— (A) Connect the positive

lead as a generator to the positive side

of supply circuit and the negative lead

to the negative side. Assuming a shunt-

wound motor, it will run in the same di-

rection as that in which it ran as a

generator.

(B) You should be able to get no
volts, varying the speed until the re-

quired point is reached.

(C) This is a difficult question to an-

swer and the causes are numerous.

Among them may be open field coil

;

broken wire in starting box ; wrong con-
nection of the shunt field ; dirty brushes,

etc.

Dry Batteries; Arc Lamps.

Questions.— (A) Will you explain how to

make a small electric dry battery? (B) Why
is a rheostat used with a stereopticon arc
lamp? (C) Could an arc lamp be run by
wires from a lamp socket with no rheostat in

circuit? (D) Could an arc be used on a
220-volt circuit alternating or would it work
best on a 110-volt direct current? F. C. S.,

McKees Rocks, Pa.

v
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A-ZrYic Shell
B - Bottom^" Up
C - Solder
0- 8lott//7$ Paper
E - Pasteboard
F - White orRedSand

'D

"£

&~C o-rJbon St/cK
H -Brass Terming/
I - Carbon andMo /?-

90fi€se Powcter
J-Blctttn$ PaperTurnedh
K- Seating Compound

SIMPLE DRY CELL.

Answers.— (A) Place in a jar one
pound of chloride of zinc crystals. Pour
over them a quart of distilled water. Let
stand for half an hour. Then pour the
water off into a clean jar. If the crys-

tals are not all dissolved, add a pint of
water, let stand as before and pour into

the first portion of the solution. When
all crystals are dissolved, dilute the zinc
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chloride solution thus obtained by put-

ting in an equal amount of distilled wa-
ter. Put sal ammoniac into this solution

in the proportion of one pound of sal

ammoniac to every two quarts of water.

Set this aside, labeling it "Battery So-

lution."

To make the cell, take an already

lined zinc can, blotting paper as shown
in the sketch being the lining, and fill

with battery solution. After the paper

has absorbed some of the solution, pour
it out and invert the can to dry out a

little. Now mix finely powdered carbon
and manganese wet with the battery so-

lution until a stiff paste results. Put
into the can the carbon center post with

two tablespoonfuls of sand at the bot-

tom. Now fill in with the paste, ram-
ming down carefully. The sketch of the

cell will make the rest clear. The top
may be sealed over with parafrine wax.

(B) The ordinary arc lamp takes but

45 to 50 volts. When used on constant
potential circuits of more than 50 volts,

it is necessary to introduce a certain re-

sistance in series, in order to take up
part of the voltage, and also to act in a

steadying capacity to the arc; until this

dead resistance was used in series with
arc lamps on constant voltage circuits,

such lamps were not successful.

(C) A lamp socket is designed to sup-
ply only about one and one-half amperes
to any device plugged in. See (B).

(D) A small transformer should be
used in the first case, and a rheostat in

the second.

Small Dynamo; Resistance and Voltage.

Questions.— (A) I have a ring armature
six inches in diameter and three inches in

length. If properly wound and revolved at

1,500 to 2,000 times a minute what voltage
and current should I get? (B) Would it

make any difference in the output if the field

poles were V2 inch instead of one inch fhick?
(C) Would it make any difference if the
armature was made of laminated iron disks
instead of a solid iron ring? (D) Does a re-

sistance in an electric circuit make anv change
in the voltage?—L. C. E., Wampa, Idaho.

Answers.— (A) Using 1% pounds of

No. 24 wire on the armature, and 7
pounds of No. 24 wire on the field mag-
nets you should get approximately 100

volts and i
x/2 amperes at the speed you

designate.

(B) To push lines of force through

a long magnet circuit requires more en-

ergy than to crowd them through a short

one.

(C) By providing a laminated core

for the armature, eddy current losses are

eliminated.

(D) The fall or drop in voltage over

any electric circuit is proportional to the

resistance.

Mercury Resistance; Light Switch; Ruhm-
korff Coil.

Questions.— (A) Can mercury be used as a

rheostat? (B) Is it possible to arrange. three
switches so that lights may be turned on or

off at three different points? (C) what
would a Ruhmkorff coil giving a 2-inch spark
cost?—E. L. A., Tacoma, Wash.

Anszuers.— (A) Mercury stands next

^=czrj
JMi

SWITCHING LIGHTS FROM THREE POINTS.

to silver and copper in conductivity and
is hardly feasible to use as resistance.

(B) Diagram shows how connections

may be made to control lights from any

one of three points. (A) is a single pole,

double throw switch. (B) is a double

pole, double throw switch. (C) is a

snap switch.

(C) List prices of two to 2^2-inch

Ruhmkorfr coils range from $35 to $50,

according to finish and enclosing cabinet.

You might be able to get a discount from
this cost.

BOOK REVIEW.
Dynamo and Motor Attendants and Their
Machines. (Fifth edition.) By Frank
Broadbent. London : S. Rentell & Co., Ltd.

133 pages, with 66 illustrations.

This is a practical book for practical

men, taking up such subjects as how to

choose the right dynamo or motor for

particular purposes, erecting machines,

methods of driving, how to start, stop

and parallel dynamos, speed control,

faults and how to find them, etc. Some
of the later types of apparatus are illus-

trated and there are also numerous dia-

grams helpful to the operator in running

his machines.



NEW ELECTRICAL INVENTIONS.

ELECTRICALLY FIRED TORPEDO.

The torpedo shown in the cut is de-

signed to be fired by electricity when it

strikes the target, and the firing mechan-
ism is all contained within the torpedo it-

self. A standard torpedo shell is repre-

sented, consisting of an outer shell with-

ELECTRICALLY FIRED TORPEDO.

in which is mounted the torpedo proper

containing the explosive. The torpedo is

ejected under the water from the usual

firing tube.

The nose of the torpedo is provided

with an inner metallic casing which ex-

tends only a short distance back and is

insulated from the outer casing. As
the torpedo proceeds through the water,

the little screw propeller seen at the for-

ward end turns, and the threads on its

shaft draw an electrical contact up until

it touches the inner casing of the torpedo
nose or war head as it is called. An elec-

trical circuit is now complete through a

battery and sparking arrangement with

the exception that there is a break be-

tween the outer and inner casing of the

warhead. When the torpedo strikes the

target the metal casings of the warhead
are jammed together, completing the cir-

cuit and firing the charge.

A point of advantage in the scheme is

that there is no danger of premature dis-

charge. The only way the circuit can
be closed is by jamming the two casings

together and at the same time having the

screw contact, which is operated by the

propeller, brought up against the inner

casing. The latter is the case only after

the torpedo is under way in the water
and the propellor has performed its func-

tion.

The system is the invention of Lien-

tenant Commander Cleland Davis,

United States Navy, Washington, D. C.

MEASURING THE VELOCITY OF WATER.
A simple electrical device for meas-

uring the velocity of water current con-
sists of a sort of revolving propeller
blade held against the current by a rear-

wardly projecting vane. On the shaft
is a make-and-break device which opens
and closes a battery circuit a given num-
ber of times for each revolution. A
telephone ear-piece with head-band for

APPARATUS FOR MEASURING VELOCITY
OF WATER.

the operator is also included in the cir-

cuit, so that with every closing of the

circuit the operator hears a click in the

receiver. He is thus enabled readily to

count the number of revolutions of the

shafc in a given length of time. The
instrument has been previously calibrated

so that it is known how many revolutions

it will make in a minute when sub-

merged in water flowing at various
known velocities, so by a little calcula-

tion the operator can ascertain the ve-

locity of the stream he is measuring.
The inventor is J. S. J. Lallie of Den-
ver, Colo.
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TRAVELING FAN.

An inventor, Frank B. Thilow, of

Philadelphia, has hit upon the idea that

an electric fan may be made which will

travel about a room expelling the impure
air from every corner. The illustration

shows his invention. A double fan with a

motor between is suspended from wheels

which run upon a little iron track. The
rails of this track form the two main

TRAVELING FAN.

conductors of the electric circuit from
which the current is collected by a sim-

ple device and carried to the motor.

When set in motion the larger fan press-

es against the air with sufficient force

to send the whole device along the track,

which is continuous.

WALKING ON THE CEILING.

The accompanying diagram shows in

a general way an arrangement to enable

a person to walk, slide or skate in an

inverted position on the under side of a

ceiling. Its inventor, Ernest F. George
of Manlius, N. Y., calls it an "electric

aerial ambulating system." The scheme
is to place a number of electromagnets in

the ceiling, concealed from view, of

course. They are arranged in parallel

rows. These magnets are energized by
wires carrying electric current. On the

feet of the actor are skate-like appliances

made of iron, which are attracted by the

magnets.

AN ELECTRIC REMINDER.
Most of us have had recourse at some

time or other to the time-honored prac-

tice of tying a string around the finger

to enable us to remember to do a certain

thing at a certain time.

WALKING ON THE CEILING.

AN ELECTRICAL REMINDER.

A more elaborate device is shown in

the illustration which is the invention of

two citizens of Austria-Hungary. It

consists of a battery and induction coil

and a specially made watch. Wires from
the secondary of the coil lead to elec-

trodes strapped on each side of the wrist.

The watch closes the circuit to the bat-

tery at any predetermined time, which
starts the induction coil and gives the

sleeper a "rousing" shock.
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They were playing 500, when a very pompous
lady bid eight on diamonds. "Have you any
diamonds?" she said to her partner. "No." said
her partner, a very little mild-tempered man.
but added hastily, "I've got what you dig 'em
with."'

Englishman (in British Museum):—"This book
was once owned by Cicero."
American Tourist:—"Pshaw! That's nothing.

Why. in one of our American museums we have
a lead pencil which Noah used to check off the
animals as they came out of the Ark."

A gentleman and his wife, both of whom were
greatly respected by their neighbors for their
Christian charity, entertained a visiting clergy-
man from a distant city. Among the guests
were members of their own church. A bright
little daughter of the host was greatly inter-
ested in the good doctor, and very curious to
know why people should say- grace before eat-
ing. The doctor was pleased at the question,
and hastened to inform her that all good people
endeavored to return thanks in that manner for
the good things which were given.

"Yes," exclaimed the little inquisitive, "but
you don't say grace just like my papa said
last night."

"How was that?"

"My God. what a supper!"

The teacher was giving a geography lesson.
and the class, having traveled from London to
Labrador, and from Thessaly to Timbuctoo, was
thoroughly worn out.

"And now," said the teacher, "we come to
Germany, that important country governed by
the Kaiser. Tommy Jones, what" is a Kaiser?"
"Please 'em," yawned Tommy Jones, "a

stream of hot water springin' up an' disturbin'
the earth!"

Once upon a time there were two prisoners in
jail. One was in for stealing a cow; the other
for stealing a watch. Exercising in the court-
yard cne morning, the first prisoner said, taunt-
ingly, to the other: "What time is it?" "Milk-
ing time," was the retort.

Every family should have a curfew, says an
exchange, which should "ring tonight" and all
other nights if needed. These curfews are inex-
pensive and can be made at home. Take a
piece of siding two feet long and whittle one
end to a handle. Take the child that needs
the curfew and bend it over a barrel. Now
take the siding and use it as a clapper. Put
it on hot, dividing the strokes evenly, and see
ihat none misses. Good for a boy or girl up
to IS. and three applications are warranted to
cure the most pronounced case of street loafing
t hat exists. The resulting music is said to be
more effective than sinking "Where Is Mv
Wandering Boy Tonight?"

A ruralist in Missouri posted his lands—the
notices reading as follows:
"Notis—Trespaser will be persekuted to the

full exten of 2 mean mungrel dogs wich ain't
never ben overly soshibil with strangers an' I

dubbelp barl shot gun wich ain't loaded with
no sofy pillers dam if I ain't tire of this hel-
raisin' on my property-."

Professor (to his aged cook)— "You have now
been twenty-five years in my service, Regina.
As a reward for your faithfulness I have decid-
ed to name the bug I recently discovered after
you."—Meggendorf Blaetter.

"What became of Pat?"
"He was drowned."
"And couldn't he swim?"
"He did for eight hours, but he was a union

man."

Matrimonial Catechism.—What is marriage?
Marriage is an institution for the blind.

Should a man marry a ghl for money? No.
But he should not let her be an old maid just
because she's rich.

When a girl refers to a "sad courtship." what
does she mean? She means that the man got
away.

Is an engagement as good as a marriage?
It's better.

When asking papa, how should a young man
act? He should face papa manfully, and never
give him a chance at his back.

When the minister says. "Do you take this
woman for better or for worse?" what does he
mean? The bridegroom's people construe it one
way. and the bride's family interpret it another.
Tt is very sad.

When a man says he can manage his wife,
what does he mean? He means he can make
her do anything she wants to.

When a child is smart and good, to whose
family is it due? To its mother's.—Chicago
Medical Recorder.

"You are charged with stealing nine of Col-
onel Henry's hens last night. Have you any
witnesses?" asked the justice sternly.
"Nussah!" said Brother Jones humbly. "I

specks Is sawtuh peculiar dat-uh-way. but it

ain't never been mah custom to take witnesses
along when I goes out chicken-stealin', suh."



'OIH1.AR ELECTRICITY 13'

V*T« fir-* miNt^« I
<3ft © f o f»

III Bill

W

—«« M
HAD THE ANCIENT EGYPTIANS UNDERSTOOD ELECTRICITY



ELECTRICAL DEFINITIONS.

Accumulator.—Storage battery.
Alternating Current.—That form of electric

current the direction of flow of which reverses
a given number of times per second.
Ammeter.—An instrument for measuring elec-

tric current.
Ampere.—Unit of current. It is the quantity

of electricity which will flow through a resist-
ance of one ohm under a potential of one volt.
Ampere Hour.—Quantity of electricity passed

by a current of one ampere flowing for one
hour.
Anode.—The positive terminal in a broken

metallic circuit; the terminal connected to the
carbon plate of a battery.
Armature.—That part of a dynamo or motor

which carries the wires that are rotated in the
magnetic field.

Branch Conductor.—A parallel or shunt con-
ductor.

Brush.—The collector on a dynamo or motor
which slides over the commutator or collector
rings.
Bus Bars.—The heavy copper bars to which

dynamo leads are connected and to which the
out-going lines, measuring instruments, etc.,
are connected.

Buzzer.—An electric alarm similar to an elec-
tric bell, except that the vibrating member
makes a buzzing sound instead of ringing a bell.

Candle Power.—Amount of light given off by
a standard candle. The legal English and
standard American candle is a sperm candle
burning two grains a minute.

Capacity, Electric.—Relative ability of a con-
ductor or system to retain an electric charge.

Charge.—The quantity of electricity present
on the surface of a body or conductor.
Choking Coil.—Coil of high self-inductance.
Circuit.—Conducting path for electric current.
Circuit-breaker.—Apparatus for automatical-

ly opening a circuit.
Collector Rings.—The copper rings on an al-

ternating current dynamo or motor which are
connected to the armature wires and over
which the brushes slide.
Commutator.—A device for changing the di-

rection of electric currents.
Condenser.—Apparatus for storing up elec-

trostatic charges.
Cut-out.—Appliance for removing any appa-

ratus from a circuit.
Cycle.—Full period of alternation of an alter-

nating current circuit.
Diamagnetic.—Having a magnetic permeabil-

ity inferior to that of air.
Dielectric.—A non-conductor.
Dimmer.—Resistance device for regulating the

intensity of illumination of electric incandescent
lamps. Used largely in theaters.

Direct Current.—Current flowing continuously
in one direction.
Dry Battery.—A form of open circuit battery

in which the solutions are made practically
solid by addition of glue jelly, gelatinous silica,

•tc.
Electrode.—Terminal of an open electric cir-

cuit.
Electromotive Force.—Potential difference

causing current to flow.
Electrolysis.—Separation of a chemical com-

pound into its elements by the action of the
electric current.

Electromagnet.—A mass of iron which is
magnetized by passage of current through a
coil of wire wound around the mass but in-
sulated therefrom.

Electroscope.—Instrument for detecting the
presence of an electric charge.

Farad.—Unit of electric capacity.
Feeder.—A copper lead from a central station

to some center of distribution.
Field of Force.—The space in the neighbor-

hood of an attracting or repelling mass or
ystem.

Fute.—A short piece of conducting material
of low melting point which is inserted in a
circuit and which will melt and open the cir-
cuit when the current reaches a certain value.

Galvanometer.—Instrument for measuring
current strength.
Generator.—A dynamo.
Inductance.—The property of an electric cir-

cuit by virtue of which lines of force are de-
veloped around it.

Insulator.—Any substance impervious to the
passage of electricity.
Kilowatt.—1,000 watts. (See watt.)
Kilowatt-hour.—One thousand watt hours.
Leyden Jar.—Form of static condenser which

will store up static electricity.
Lightning Arrester.—Device which will per-

mit the high-voltage lightning current to pass
to earth, but will not allow the low voltage cur-
rent of the line to escape.
Motor-dynamo.—Motor and dynamo on the

same shaft, for changing alternating current to
direct and vice versa or changing current of
high voltage and low current strength to cur-
rent of low voltage and high current strength
and vice versa.

Multiple.—Term expressing the connection of
several pieces of electric apparatus in parallel
with each other.
Multiple Circuits.—See parallel circuits.
Neutral Wire.—Central wire in a three-wire

distribution system.
Ohm.—The unit of resistance. It is arbi-

trarily taken as the resistance of a column of
mercury one square millimeter in cross section-
al area and 106 centimeters in height.
Parallel Circuits.—Two or more conductors

starting at a common point and ending at an-
other common point.
Polarization.—The depriving of a voltaic cell

of its proper electromotive force.
Potential.—Voltage.
Resistance.—The quality of an electrical con-

ductor by virtue of which it opposes the pas-
sage of an electric current. The unit of re-
sistance is the ohm.
Rheostat.—Resistance device for regulating

the strength of current.
Rotary Converter. — Machine for changing

high-potential current to low potential or vice
versa.
Secondary Battery.—A battery whose positive

and negative electrodes are deposited by cur-
rent from a separate source of electricity.

Self- inductance.—Tendency of current flowing
in a single wire wound in the form of a spiral
to react upon itself and produce a retarding
effect similar to inertia in matter.

Series.—Arranged in succession, as opposed to
parallel or multiple arrangement.
Series Motor.—Motor whose field windings are

in series with the armature.
Shunt.—A by-path in a circuit which is in

parallel with the main circuit.
Shunt Motor.—Motor whose field windings

are in parallel or shunt with the armature.
Solenoid.—An electrical conductor wound in

a spiral and forming a tube.
Spark-gap.—Space between the two electrodes

of an electric resonator.
Storage Battery.—See secondary battery.
Thermostat.—Instrument which, when heated,

closes an electric circuit.
Transformer.—A device for stepping-up or

stepping-down alternating current from low to
high or high to low voltage, respectively.

Volt.—Unit of electromotive force or potential.
It is the electromotive force which, if steadily
applied to a conductor whose resistance is one
ohm, will produce a current of one ampere.
Voltage.—Potential difference or electromotive

force.
Volt Meter.—Instrument for measuring volt-

age.
Watt.—Unit representing the rate of work of

electrical energy. It is the rate of work of one
ampere flowing under a potential of one volt.
Seven hundred and forty-six watts represent
one electrical horse power.
Watt-hour.—Electrical unit of work. Repre-

sents work done by one watt expended for oat
hour.
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HOW THE PRESIDENT SAVES AN HOUR EVERY DAY
fc NEW SYSTEM WHICH ECONOMIZES THE TIME OF THE OFFICERS OF THE COMPANY

AS WELL AS THE MANAGERS AND CLERKS.

IKE most other men with Hurry

as their gad-fly, I sometimes

hear of astonishing things that

I mean to look into, but which

"business" drives out of my

mind before I have the opportunity to in-

vestigate. But when I was told at luncheon

the other day that the active President of a

great corporation had installed a system

whereby he could instantly and directly is-

sue a general order to all the heads of de-

partments throughout the building, at one

time without leaving his room, I remem-

bered to have heard about that wizard-like

performance before, and determined to fol-

low the lead at once, before I could lose it

again. Fortunately I was acquainted with

the President, and I found him not only

willing but rather pleased to show me the

operation of the wonderful saver of time

and annoyance.

Just under the pigeon-holes of his desk,

out of the way of everything and almost

out of sight, was set an innocent looking

box not more than n inches long and 6

inches high ; a row of small levers ran along

the lower part of it, above which were two

orifices that might remind one of a pair of

exaggerated eyes.

"Demonstration number one," said the

President, and reaching over he pulled

down several levers; "Buzz," went the in-

strument and several "buzzes" answered.

"Now I know," said he, "that my heads of

departments are at their end of the wire

and I'm going to issue a general order

about deliveries," which he did in a low

tone of voice at a distance of at least 6 feet

from the box, and rather away from it than

toward it. "Is that understood, Mr. Evans,

Mr. White, etc.?" and he went down the

line of names. Imagine my astonishment

when "Yes, sir, O. K.," came from the box.

as each l.ame was called in tones clearly

audible in every part of the private office

(about 15 feet square). It was almost un-

canny.

"You see," he said, "instead of sending

a boy and bringing them to my office from

distances of 100 to 700 feet and on differ-

ent floors, I can issue a general order and

have it acknowledged in 10 seconds.

"Demonstration number two will show

you how the private office can be secluded

even from my stenographer who used to be

its most consistent invader," continued the

President, as he pressed another lever; in-

stantly the box said, "Yes, sir, ready"

—

walking to the extreme end of the office he

dictated a letter in a tone of voice scarcely

above a whisper and, mind you, without

connection with or apparent regard for the

location of the box—talking into the air.

"Read that back, please," and out of the in-

strument came the text of the letter word

for word clearly understandable and dis-

tinct to both of us.

"This feature is particularly desirable,"

he said, "when I have a number of gentle-

men in the office and want to dictate an

agreement or a letter. It saves the time for

them and for me which would be required

for her to come to the office and depart ; I

get her instantly and when through dictat-

ing I shut off and we are immediately ready

to resume our conference."

"The third demonstration will show you

how secret communication is assured. We
will assume that you are a salesman and

have quoted me a price on a large quantity

of oil. I press my bookeepers lever," suit-

ing the action to the word, "and ask 'What
did we pay for that last supply of oil?' Now
I take this receiver off the hook ; that auto-

matically causes the instrument to act like

an ordinary telephone—I get the informa-

tion and vou have heard nothing1

. Further
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and entire secrecy is assured by the fact that

no matter how many lines are opened on

the other end (or substation), nothing can

be heard unless I switch them on here (at

the master-station). No central is neces-

sary—the inter-communicating and cutting

out system is evidently perfect in its ar-

rangement and is entirely governed by my
pressing the lever."

"Here is also an interesting test that I

have tried. We will suppose that clerk No.

i has laid the blame for an error on clerk

No. 2, I connect up both clerks without

either knowing that the other is on the

wire ; then I say to clerk No. 2, 'Clerk No.
i says that you are at fault in this case/ and
state the ieason. Clerk No. 2 gives his side

and if it is not correct Clerk No. I breaks

in and tells him so. They then argue it and

I hear both sides

without taking them
away from their

desks or having
them invade my of-

fice for the discus-

sion.

"It is quite a de-

tective in its way
and beside giving

me much inside in-

formation I figure

that it saves me per-

haps as much as one
to two hours a day,

which is obviously a

great consideration.

"Our Secretary,

Treasurer, General
Manager and Su-
perindentent, all have
Master Stations and we can communicate
with each other, constantly without leaving

our desks and without the bother of either

talking into a mouthpiece or holding a re-

ceiver to the ear."

"Does it ever get out of order?" I asked.

"Ours has not as yet and it has been in-

stalled six months, "" was the reply. "It is

put in on a rental basis and The National
Dictograph Company guarantees all main-
tenance and perfect working order."

By the way, the name of this little Wiz-
ard of modern business is the Dictograph,
but that name hardly expresses its capabili-

ties as demonstrated to me, and in fact it

would be hard to find a name that would.

President or
large corporation dictating to his steno

grapher through the Dictograph.

I have just learned of another very inter-

esting and practical service which the Dic-

tograph rendered. A certain financial in-

stitution of large interests, through being

checkmated in several important moves,

was convinced that some of its employes
were not only "leaking" but playing with

the other side.

Suspicious actions led the officers of the

Institution to believe that one room was
consistently used for conferences by the

employes in question—in this room they

proceeded to install a Dictograph, setting it

in the wall and covering it with wall paper

so as to make it entirely invisible.

The conspirators (so to speak) met,

their discussion, word for word, was heard
by the Company officials some distance

away, and the graft of the traitors as well

as the embarrassment
(financial and other-

wise) of the Institu-

tion, came to an im-

mediate ending.

Further investiga-

tion gives me the in-

formation th.it while

the National Dicto-

graph Company is a

young concern, its

instruments are now
installed in some of

the largest and most
conservative Banks,
Trust and Life In-

surance Companies
Industrial Corpora-
tions in New York
and Chicago.

The purpose of the

Company, now that the practicability and

usefulness of the Dictograph has been

proved by actual rentals to great Corpora-

tions, is to take immediate steps toward

making it universally known and used.

It would seem that every business man
would conserve his best interests by writing

to the Sterling Debenture Corporation, 225

Fifth Ave., New York, for Booklet No.

"N 381," which gives full information

about the Dictograph, its purposes, its ren-

tals, installations and plans for the future.

By W. W. Griffith.
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Rates, 40 cents per agate line, cash with order, nothing less than 3 lines.

Advertisements should be in our office on or before the 2d preceding date of issue.

Help Wanted.

WE EXPECT to have positions for a number
of men as automobile car drivers, and interur-
ban railways; only sober and reliable men need
apply; experience unnecessary; send four-cent
stamp for applications. The Western Transpor-
tation Company, American Nat. Bank Bldg., St.
Paul. Minn.

WANTED—Railway mail clerks, city carriers,
postoffice clerks. Many examinations coming.
Yearly salary $600 to $1,600. Short hours. An-
nual vacation. No layoffs. Salary paid twice
monthly. Over 8,000 appointments to be made
during 1909. Country residents eligible. Politi-
cal influence not necessary. Common education
sufficient. Candidates prepared free. Write
immediately for schedule of coming examina-
tions. Franklin Institute, Dept. F 62, Roches-
ter, N. Y.

THE UNITED TRADE SCHOOL CON-
TRACTING CO., conducts a trade school and
wants men to learn plumbing, bricklaying or
electrical trade. No expense and hundreds
have learned in a few months. Steady work
guaranteed. Address 120 E. 9, Los Angeles.

Patents.

PATENTS—H. W. T. Jenner. patent attorney
and mechanical expert, 608 F Street, Washing-
ton. D. C. Established 1883. I make an inves-
tigation and report if patent can be had, and
the exact cost. Send for full information.
Trade-marks registered.

PATENTS—Advice and books free. Highest
references. Best results. I procure patents that
protect. Watson E. Coleman, Patent Lawyer.
612 F St., N. W., Washington, D. C.

PATENTS SECURED — Inventor's Pocket
Companion free. Send description for free opin-
ion as to patentability. W. N. Roach, Jr., Met-
zerott Bldg., Washington, D. C.

Agents Wanted,

THE LIGHTNING MULTIPLIER POST
CARD will solve problems in multiplication
quick as a flash, with absolute accuracy. In-
dispensable to every person who uses figures.
Cannot get out of order. Send for one, and you
will wonder how you ever got along without it.

Agents wanted. Sample. 10 cents in stamps.
The Simplicity Co., Chicago.

DON'T ACCEPT an agency until you get my
samples and particulars. Chance of a life time
to get into a money-making business. T. M.
Sayman, 2390 Franklin Ave., St. Louis, Mo.

Agents Wanted.

AGENTS—Our $2 adding machine is making
a tremendous hit, good territory unoccupied.
Smith Supply Co., B.-6, Los Angeles, Cal.

BIG MONEY FOR AGENTS. A few more
"live ones" wanted in every locality. The most
liberal proposition ever offered. Write for par-
ticulars. State line of business or where em-
ployed. Positively no postals will be given at-
tention. Popular Electricity Pub. Co., Book
Dept., Monadnock Block. Chicago, 111.

AGENTS—Handle a staple article, men's and
women's handkerchiefs. Factory to consumer
through you. Established line. Continuous or-
ders. Rare opportunity. Write to Republic
Mfg. Co., 2071 Greene St.. New York.

YOUR NAME" ON RUBBER STAMP, 10c;
with address, 15c; pad, 12c; dater 15c. Stamps,
10c per line, postpaid. National Stamp Works,
110 Fifth Ave., Chicago. Agents wanted.

EARN MORE MONEY! "The Booster Maga-
zine" puts you "next" to a 600 per cent profit
mail order business and an automatic press
proposition actually paying workers $65 weekly.
Other big features galore. In a class by itself.
Get out into the sunshine. Quit "grinding"!
"Booster" starts you. Two months' trial, 10
cents. P. M. Burdick, 351 Dearborn St., Chi-
cago.

STOP, women and men; hurry; seven new,
useful fast sellers; 30 others to select from; big
profits; write for $2 free offer and particulars.
Fair Mfg. Co., Box 208, Racine, Wis.

Inventions.

EXPERT AND SUCCESSFUL inventor will
develop ideas and inventions, build models,
make drawings and give general advice in per-
fecting and marketing inventions. Long ex-
perience. Circular free. L. Casper, 633 No.
Park Ave., Chicago, 111.

Schools.

$200 TO $600 MONTHLY EASILY MADE fit-

ting eye glasses. Short, easy mail course. Re-
duced tuition. Big demand for opticians. Write
to-day for free "Booklet O." National Optical
College, St. Louis.

TELEGRAPHY taught quickly. R. R. wire in
school. Living expenses earned. Graduates as-
sisted. Correspondence course if desired. Cata-
log free. Dodge's Institute of Teleqiaphv. 49th
St., Valparaiso, Ind. Established 1874.

AUTOMOBILE SCHOOL—Learn the automo-
bile business, repairing and driving, in which
you can earn good wages and have healthful
and pleasant work. We give a thorough and
practical course in road work and repairing.
For full particulars address Academy i f Auto-
mobile Engineering, 1420 Michigan Ave. Dept.
"C," Chicago, 111.
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For Sale.

FOR SALE—Complete set of castings, with
blue prints of % h. p. gasoline stationary en-
gine; includes governor and timer, screws, etc.
$10. Comet Motor Works, 17 W. Madison St.,

Chicago, III.

FOR SALE—Complete 3 -rail electric railway.
Cost $20.00. Will sell for $9.00. Further par-
ticulars for red stamp. E. A. Gordner, Box 547.
Rochester, X. Y.

FOR SALE—Amateurs, make your coils with
a slide wire bridge. Drawings and instruc-
tions, 50 cents. No toy. Cost, $3.00. Advance
Bridge Co., 125 E. Jefferson St., So. Bend. Ind.

FOR SALE—A large quantity of No. 34 single
silk magnet wire at $1.50 per pound; any ad-
dress prepaid; nothing less than one-half pound.
Geo. E. Glasser, Charlotte. N. T.

EXCHANGE OR SELL your motors, gener-
ators, steam and gasoline engines, cameras,
magic lanterns, phonographs, printing press,
musical instruments, real estate or anything of
value, new or second-hand. Send 4c stamp for
best trading plan known. National Exchange
Co., 929 Olive, St. Louis, Mo.

THREE THOUSAND FORMULAS—My 368-
page volume of recipes and trade secrets, cloth
bound, only 40c prepaid. Worth dollars. Satis-
faction guaranteed. Wiley Sanderson, Dept. E,
Ypsilanti, Mich.

SNOW SCENES—Views from one of Maine's
most picturesque places. 5 ft. snow. 6 actual
photo-cards, highly polished. 50c. Suitable for
framing. C. Stanley, L. B. No. 5, Dixfield. Me.

LUBRICANTS, asbestos, graphite and mica
candles for loose pulleys and shaftings; no drip;
no dirt: economical. Swain Lubricator Co.. 252
E. Lake St., Chicago.

Busintss Opportunities.

CONCRETE—Learn how to handle this ma-
terial, by reading "Concrete." a monthly maga-
zine devoted to the u £-es of Fortland cement.
Practical, instructive articles, written in plain
English. Sample copy. lQc. Yearly subscrip-
tion, one dollar. Concrete Pub. Co.. 299 Owen
Bldg., Detroit, Mich.

5007c PROFIT seems incredible, don't it?

Send us 10c silver for copy of our folder, "How
to Make Money Making Mirrors." Money re-
turned if not satisfied. Economy Chemical Co..
Box P-805, Ludington. Mich.

MAIL ORDER BUSINESS FOR SALE—Has
been operated for several years with excellent
results as a "spare time" proposition, clearing
a neat sum each week. Could be easily devel-
oped into a larger business if desired. For
further information and reasons for sellinsr out
address Mrs. O. L. Patterson. Brooksvi!

Wireless.

I HAVE listed with me to sell all subjects,
I. C. S. and A. S. C. bound volumes. Do not
buy until you get my prices. M. C. Suttle. Mc-
Leansboro, 111.

WIRELESS SUPPLIES—Norway iron core
wire, No. 22, straightened and cut to length.
20c per lb.; No. 27 German silver. 400 ohms.
45c; No. 26 enameled wire. 300 ft. 35c: platinum
wire for detectors. 5c per inch: No. 34 S. C. C.
magnet wire. $1.23 per lb. All sizes and insula-
tions at proportionate prices. Tinfoil 35c per
lb.; Leyden jars, condensers, spark gaps, inter-
rupters, etc. Complete price list on request. O.
S. Dawson. 156 Wabash Ave., Chicago, 111.

WIRELESS EXPERIMENTERS. 1200 OHM
receivers, each $3.00. Wound with copper wire
and very sensitive. First 25 sold will be fitted
with nickel plated headband. W. C. Getz, 345
X. Charles St.. Baltimore, Md.

CARBOX WIRELESS DETECTOR sent pre-
paid upon receipt of 50c. Simple, sensitive and
strong. Dept. Q, 357 E. 46th St., Chicago.

WIRELESS TELEGRAPHY—Send twenty-five
cents, coin, to-day and receive by return mail
complete instructions, with diagrams, for mak-
ing a complete sending and receiving station.
Among instruments described are 1-inch coil
and two different types of receivers. Box 519,
Lima, Ohio.

THE XEW SILICON DETECTOR will in-
crease your receiving radius 500%. Only type
sold to experimenters authorized by owners of
Silicon patents. Infringers prosecuted! Send
for special price list. W. C. Getz, 345 N.
Charles St.. Baltimore. Md.

WIRELESS. One-inch spark coils, specially
made for wireless. Fat hot spark. Regular
$6.00. Special this month $4.50. Also larger
coils. ABC Wireless Specialty Co., Ill Broad-
way, New York.

WIRELESS EXPERIMENTERS—The Wire-
less Equipment Co. has taken over the business
of W. C. Getz and will continue the same high
efficient apparatus. Address all communications
to Wireless Equipment Co., West Arlington. Md.

PRICE $1.25 Induction Coil Experimental Ap-
paratus. 25 articles, something new. Send
stamp for catalogue. Hertzian Elec. Co.. 1009
E. 42d St.. Brooklvn. N. Y.

WIRELESS TELEGRAPHY. Complete in-
structions, with diagrams, for making 1 inch
coil, two types of receiver, and all other instru-
ments necessary for a complete wireless send-
ing and receivirsr station. Price. $.25 (coin).
Box 519 Lima. Ohio.

1,000 OHM Wireless Receivers $1.75. Very
sensitive and absolutely reliable. New Wireless
Detector. You want to know about both. Send
stamp for descriptive circulars. Alden Wire-
less Co., Camncllo. Mass.

LEARN WIRELESS TELEGRAPHY. Oper-
ators make Hit salaries. Why? Because they
are scarce. Bisr field: easv to learn: cost small.
Instructions free. H. B. Steele. 229 Greene Ave.,
Brooklvn. N. Y.
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Miscellaneous.

ALL SAFETY RAZOR BLADE'S 2^c each.
Double edged blades a specialty. We sterilize,

resharpen and return your own blades better
than new. Send address for convenient mailing
package. Keenedge Co., 87 Keenedge Bldg.,
Chicago.

YOU WANT THIS: "Conversations on Elec-
tricity," by Prof. Joseph G. Branch, the well-
known electrical engineer and author. An ele-

mentarv work expressly for students and engi-
neers, written in dialogue form, giving a vivid
idea of the subject and making a strong impres-
sion on the mind of the reader. Easy to under-
stand. Elucidates the alternating current—its

nature and applications—in an unusually clear
manner. 2S2 pages, handsomely bound, pro-
fusely illustrated with cuts and diagrams. Price
$2.00 postpaid. Special price for thirty days
only, $1.75. Add this to your electrical library
before this offer expires. Popular Electricity

Pub. Co.. Book Dept., Monadnock Block, Chi-
cago, 111.

AMATEURS READ THIS—200 WATT DY-
NAMO—Rough castings, $4; blue prints, 50

cents. If castings are ordered within thirty
days after prints, price of prints refunded.
Lee, Harris & Co.. Box 41, Jamestown, N. Y.
Photo for 2-cent stamp.

FREE TO ALL—Our illustrated catalogue of
tricks and novelties, etc. National Trick &
Noveltv Co., Dept. B, 2806 State St., Chicago,
111.

POCKET COMPEND. OF ELECTRICITY—
272 pages, cloth bound, indexed, only 40c pre-
paid. Satisfaction guaranteed. Wiley Sander-
son, Dept. E, Ypsilanti, Mich.

BLAKE'S ELECTRICAL CONNECTING
CORDS meet want of ready means of connect-
ing complicated apparatus using moderate cur-
rents. Indispensable to electrical workers. Soft,

flexible, different colors for easy tracing, spring-
clip attachments. In 20, 30, 40-inch lengths.
Prices 10, 15, 20c each. W. Blake, 253 Blake
St., New Haven, Conn.

BOYS—BOYS—This is for you, and those who
like boys. "The Boy Electrician," by Prof.
Erwin James Houston. A book every boy will

enjoy and learn something from. 326 pages—10

full page illustrations. Price $1.50—or free for
only three paid yearly subscribers to Popular
Electricity. Popular Electricity Pub. Co., Book
Dept., Monadnock Block, Chicago, 111.

SAFETY RAZOR BLADES sterilized and
sharpened better than new; 2 cts. each. 5 years'
success. Send for blade box and circular. Elec-
tro Stropping Co., 122 Shelby St., Detroit, Mich.

NEW MAGNET WIRE, sizes from 24 to 39, at
amazing low prices. Write for prices. New
storage batteries, 6-60, $7.50. Walter W. Hart-
man, Clay Center, Kansas.

EVERYONE USING DRY BATTERIES send
25c for scientific instructions. Renew exhausted
batteries cheaply; last long as new. Fairmount
Telephone Co., Leightons Corners, N. H.

Miscellaneous.

MAKE MIRRORS AT HOME. Big profits
with little outlay. One 18x36-in. mirror costs
$2.00 to $5.00. You can silver a glass this size
for 20c. Send 50c in stamps or money order
and we will send you EXPLICIT DIRECTIONS
how to do it; also how to emboss, grind, foil,

gold leaf, frost chip and make imitation stained
glass. How to transfer photos on glass, bore
holes in glass and cut skylights. George L.
Patterson & Co., 2214 Monticello Ave., Morgan
Park, 111.

THREE THOUSAND FORMULAS. My 368-
pag© volume of recipes and trade secrets, cloth
bound, only 40 cents, prepaid. Worth dollars.
Satisfaction guaranteed. Wiley Sanderson,
Dept. E, Ypsilanti, Mich.

SNOW scenes. Views from one of Maine's
most picturesque places. 5 ft. snow. 6 actual
photo-cards, highly polished, 50c. Suitable for
framing. C. Stanley, L. B. No. 5, Dixfleld, Me.

MEDICAL. AND SPARK COILS repaired.
Send stamp for full detail drawings on a medi-
cal or spark coll. Price 50c. Address J. Lockie,
R. 1718, Marquette Bldg., Chicago.

MAGIC POCKET TRICK FREE. Catalogue
included, send 4c In stamps. Magic, Dept. 17,
270 W. 39th St., New York.

FREE—Our latest illustrated catalogue of
tricks, novelties, puzzles, books, etc. Peerless
Trick & Novelty Co., 3146-3148 State St., Chi-
cago, 111., Dept. O.

SELL your surplus couplings and fittings. We
buy. Write us. A. & J. Mfg. Co., 24 W. Ran-
dolph St., Chicago, 111.

THREE THOUSAND FORMULAS—My 368-
page volume of recipes and trade secrets, cloth
bound, only 40 cents, prepaid. Worth dollars.
Satisfaction guaranteed. Wiley Sanderson,
Dept. E, Ypsilanti, Mich.

THREE BIG LISTS, description and synopses
of plays. monologues, farces, vaudeville
sketches, parlor comedies, French plays, mock
trials, drills, marches, imitations, popular en-
tertainments and handbooks. How to write
plays, minstrel joke books, make-up material
and books, nantomimes, tableaux, parlor magic,
etc., etc. Three big lists mailed to any address
for 10 cents. Charles MacDonald & Co., 53
Washington St., Chicago, 111.

VOLTMETERS, AMMETERS. $1.50 EACH.
We offer at the above price an instrument su-
perior in action to any selling at four times this
sum. Unlike the common gravitv meter the
needle comes to rest quickly. Send for de-
scriptive circular. For those desiring to con-
struct their own meter we will furnish com-
plete drawings and instructions for building the
above instruments at 25 cents each or both 40c
(postpaid). Paradox Supply Co., Box 551, Read-
ing, Pa.

WONDERFUL INVENTION—Canchester In-
candescent Kerosene Lamp; burns with or with-
out mantle; 10 times brighter than electricity.
gas, or acetylene, at 1/10 cost. Burner fits all

standard lamps; saves 75% oil. No trimming
wicks. $10 dailv. Beware of imitations. Outfit
FREE. Canchester Light Co.. 26 State. Dept.
P. E., Chicago.
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Be aSalesman
Earn a good salary, $1,000 to $10,000 a
year and expenses. Enter the most pleas-

ant, and best paid profession in the world,
where you are paid all you earn, where there
is no limit to your earning power. Be a
producer, the one man the firm must have.
We will teach you to be a salesman by mail
in eight weeks and assist you to secure a po-
sition with a reliable firm, through our Free
Employment Bureau. Hundreds of our
Graduates placed in good positions. We al-

ways have plenty of good openings with
leading firms all over the country. Over
500,000 Traveling Salesmen employed in the
United States and Canada. If you are ambitious
and want to earn from two to ten times what you
now do, our Free Book "A Knight of the

"Grip" will show you how to doit. Write for

it today. Address nearest office.

Dept. 1 58 National Salesman's Training Association,
New York. Oncnro. hn Francisco. Kansas City. Minneapolis.

•^S^ Ail

When in Need
of Tools
DECIDE ON

/%& "Klein Tools"

/*2j^^ They have been
,^Us2& the standard for

jd^^^^F years, they are the^^ ^j standard t o d a v
,

k M and you get the
S&.J best there is. Send
ari'tvtvW-. ''f--^,A

:j c in stamps for 65
KSkV \^^a pa2e

- D Qatalogiy >^. and Discount
1^ ^^^ Sheet, full of inte-

-»5W"l 1 JR** resting tools for

•IT^ Tw. n Electricians and
I \lg1L$gv Linemen.

1 ^*3\ffib MATHIAS KLEIN

§ ^Mr & S0NS '

1 ^^ Station U, i,

CHICAGO, ILL.

THE AMERICAN SOCIETY OF ELECTRICAL

STUDENTS.

All Students of Electrical Engineering, Physics, and
the Mechanic Arts, are invited to become Charter mem-
bers of the «bove Society.

The Society will hold Annual Conventions, own its

own Information Bureau, and will publish and issue to

its members a Monthly Bulletin of the latest Achieve-
ments in the Arts and Sciences, and topics of interest

to Students. Charter Membership fee, $2.00 and Annual
dues, S2.00.

For further particulars, and address all applications

for membership to

Louis E. WalRins, « & e. Engr. Brockton, Mass.

P. 0. Box 204, or No. 140 Belmont Street, Brockton, Mass.

Small
Motors

You are looking for a small motor of 1-32,
1-16 or 1-8 horsepower to do real work, then
get a Birtman Motor. It is no toy but can
be applied to hundreds of useful purposes.
Operates on either alternating or direct cur-
rent.

For full particulars address

C. F. Birtman Co. I52-15S Lake St.
Chicago, 111.

HOW TO TEST
With a Voltmeter

resistances, batteries, coils, etc. and to locate

trouble on telephone and other

circuits, described in our catalog Xo.

14. Send for it. It's free and de-

scribes also our accurate, compact
and inexpensive portable and
switchboard voltmeters, ammeters
and volt-ammeters.

NEW YORKL. M. PIGNOLET, 78 Cortlandt Street,

VALUE F-OR
f Xew Standard Pocket
Flashlight Outfit, in-
cluding 2 extra New
Renllable or day bat-
teries, electric lamp
and attachable Elec-
tric Scarf Pin. All
guaranteed. To intro-
duce it, complete for SI.
By mail, postage extra,
15c. New Tubular
Pocket Flashlight with
Tungsten lamp ready
for use 75c, or with 2

extra Refillable batteries Si. oostpaid. Headquarters for latest
Electrical Novelties at lowest prices. Big Net catalog for stamp.
Discounts to dealers. ELECTRIC NOVELTY COMPAN Y,
Mrs. and Imps., Washington Nat. Bank Bids., Pittsburg, Pa.

Here,Gigaret Smokers

your vest-pocket; no tobacco w

a

Roll A Cigaret
In 5 Seconds

The"Kwick-Roller"is a mar-
vel. Kolls a perfectlyformed
cigaret fiat never unravels,
quicker than by hand, and
Makes Better

Cigarets Than
You Can Buy

Gives better '•draw."' a
sweeter smoke and more
compact '"roll." Carry it In

Ic; u -cd for any tobacco, with

WATKINS SPECIAL
3 HORSEPOWER MOTOR
Two Cycle Type. Weighs but 30 lbs.

Especially adapted for CANOE or
LIGHT BOAT. Has aluminum base.
Copper water jacket. Steel crank
shaft. Bearings bronze bushed.
Special carbureter.
Crank shaft bearing lx2| in. Wrist
fxl} in. thus insuring a long-lived
motor.

THE WATKINS MOTOR CO.
528-538 Baymiller Street,

CINCINNATI - OHIO, U. S. A.

any paper. It's a luxury Tell your friends about it. Send us the
name of your dealer and 25c in stamps or coin and we'll send you
one quick. To Dealers—You can make more money Belling a
"Kwiek-RoUer" and one sack of tobacco than Belling several
boxes of ready-made cigarets. Write for our liberal offer.

SIGARET ROLLER WORKS, 39 W. Quincy Street, Chlcagc, III.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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TELEPHONY
1[ Is a handsomely illustrated, ably edited, weekly exponent of

one of the most marvelous of modern American industries.

€J Twenty years ago the Telephone was a curiosity. Today it is a
Business Necessity. Practically indispensable, even in the Social

and Domestic affairs of the Nation. €J The Independent Telephone
Field alone represents an investment of over $500,000,000, while

more than $25,000,000 is expended by it annually for supplies.

1$ Here is a field affording young men of ability and ambition
greater opportunities than almost any other vocation which they

can possibly adopt. *J Engineering, Contracting, Inventing,

Manufacturing, Construction, Maintenance, Management and
other departments of Telephone work reach out with open arms
inviting the talented youth of today to become the prosperous
leader of tomorrow.

Easy to Learn at Home
1& All o"f the fundamentals of Telephone work can be readily learned at home
by any bright young man through the reading of good books and the careful

perusal of the one great medium of the Telephone industry, "Telephony."
^ "Telephony" is a weekly publication which covers every phase of the
Telephone business. ^ In the course of a year "Telephony" presents over
4000 printed pages or the equivalent of more than 40 of the ordinary sized

$1.50 books. 8BF*The subscription price of "Telephony' ' is $3.00 a year,

but readers of Popular Electricity can secure it at a special rate of

$2.00 temporarily by employing coupon blank herewith.

^ We also present below a list of some of the leading Telephone books all of

which "Telephony" is prepared to furnish, postage prepaid, for prices indi-

cated after each. ^ Insert above your name, when ordering, either the
word "Telephony" or the title of the book you want.

BOOK LIST
A. B. C of the Telephone, J. E. Homans $1.00
American Telephone Practice, K. B. Miller... $4.00
Electrical Instruments and Testing, N. H. Schneider $1.00
Handy Electrical Dictionary $0.25 V^
Modern Electrical Construction, Horstmann & Tousley $1.50 -S^
Modern Wiring Diagrams, Horstmann & Tousley $1.50 *
Telephone Principles and Practice, G. W. Wilder $2.00 ^

•
'

Telephone Construction, Installation, Wiring, Operation and
Maintenance, W. H. Ratcliffe and H. C Cushing, Jr $1.00

Telephone Construction, Methods and Costs, C Mayer $3.00
Telephony, A. V. Abbott (6 Vol.) $6.00
Telephony, W. C Boyrer $3.00

And Paul Latzke's Great Telephone Story, "A Fight with
an Octopus" $0.25

y&

TELEPHONY
PUB. CO.

Monadnock Block
CHICAGO, ILL.

Gentlemen: I enclose
herewith $ for

which please send me. . . .

&
Write for Our Telephone Book

Catalogue, Free Name

(Popular Electricity)

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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YOUR CHANCE
To Get These Standard Books
At 1-3 Off. For one month only

NOT MORE THAN ONE COPY OF EACH TO A PURCHASER

$ $

Modern Wiring Diagrams
and Descriptions

A Handbook of Practical Diagrams
and information for working electricians

and students of practical electrical mat-
ters, showing at a glance just such
information as will assist them to take
up any line of electrical construction.

By Henry C. Horstman and
Victor H. Tousle y.

2nd Edition Revised and Enlarged.
241 pages—fully illustrated, with work-
ing drawings and circuits.

Limp leather binding—Gilt Em-
bossed. Regular Price, $1.50. Sale

Price, SI. 00.

POPULAR ELECTRICITY PUBLISHING CO.,

Monadnock Block, Chicago, 111.

Gentlemen—Enclosed find $1.00, for which send me
Modern Wiring Diagrams and Descriptions as nor your
special sale offer.

Name

Address

Town Slate

$ $

The Automobile
Hand Book

Giving full and concise information
on all questions relating to the construc=
tion, care and operation of gasoline and
electric automobiles, including road
troubles, motor troubles, carbureter
troubles, ignition troubles, etc. With
numerous tables, useful rules and
formulas.

By E. Elliott Brookes.

Revised and Enlarged Edition—479
pages, with over 100 illustrations.

Bound in limp leather—Gilt Em-
bossed. Regular Price, $1.50. Sale
Price, $1.00.

POPULAR ELECTRICITY PUBLISHING CO.,

Monadnock Block, Chicago, 111.

Gentlemen—Enclosed find $1.00 for which send me
Brookes' Automobile Hand Book as per your special sale
oiler.

Name :

Address

Town St at e

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

Dealers—Send us your name at once,

we want to send you FREE
our Catalog: 15.

Write at once.

R.Williamson&Co.
Manufacturers of

Electric and Combination
Fixtures and House
Lighting Supplies.

Washington & Jefferson Sts., Chicago

Will You Accept This

Business Book if We
Send it Free?

Sign and mail the coupon below. Send no money i

Take no risk!

One hundred and twelve of the world's master business
men have written ten books—2,079 pages— 1,497 vital business
secrets ideas, methods. In them is the best of all that they
know about
—Purchasing
—Credits
—Collections

—Accounting
—Cost-keeping
—Organization

—Retailing
—Wholesaling
—Manufacturing

—Position-Getting
—Position-Holding

—Man-Handling
—Man-Training
—Business Generalship
—Competition Fighting
and hundreds and hun*
dreds of other vital busfc
ness subjects.

—Salesmanship
•—Advertising
—Correspondence

—Selling Plans
—Handling Customers

—Office Systems
—Short - cuts -. tj d
Methods for every
line and department

A 9,059-word booklet has been published describing, explaining, picturing

V2*j fages 2 and 3 tel1 about managing businesses great and small; pages
4 and 5 deal with credits, collections and with rock-bottom purchasing ; pages
6 and 7 with handling and training men ; pages 7 cc 12 with salesmanship, with
advertising, with the marketing of goods through salesmen, dealers and by
mail ; pages 12 to 15 with the great problem of securing the highest market
price for your services—no matter what your line ; ana the last page tells how
you may get a complete set—bound in handsome ha I* morocco, contents in
colors—for less than your daily smoke or shave, almos* as little as your dail»

Willyou read the book ifwe send itfree?
Send no money. Simply sign the coupon.

—The System Co., 151-153 Wkbash Ave., Chicago—*
If there are, in your books, any new ways to increase my business ormy salary, I should like to know them. So send on youi 16-paee free

descriptive booklet. I'll read it. 178-5

Name
.

Address

Business

.

Position .

Special Offer
The I. C. S. Electrical Engineers' Hand-

book contains more practical information
about the electrical engineering profession
and. allied trades than any other book of
its size in existence. It is a Little Giant
Encyclopedia of information compiled from
the courses of the International Corres-
pondence Schoolswhichwere written bv^the
£>est experts in the country.

This book is not only of value to men in
higher positions but can be successfully used
by workers in subordinate positions in these
trades on account of the fact that it is

readily understood without a knowledge of
higher mathematics. It contains rules,

formulae, tables and diagrams of connec-
tions that are most generally used by wire-
men, dynamo attendants, foremen of con-
struction, managers, engineers, and super-
intendents of power stations, and superin-
tendents of electric-lighting and electric-

railway systems, and manufacturers and
dealers in electric apparatus and supplies.

OUR SPECIAL OFFER: To better introduce the
value of I. C. S. Instructions to members of these
trades we will send this book contain-
ing 420 pages, 262 illustrations, bound
in cloth with gilt top and title, and
regularly sold at $1.25to anyone send-

ing us the coupon below and

Act NOW! 50c
INTERNATIONAL TEXTBOOK COMPANY,

Boxll02-P, Scranton, Pa.

I enclose 50 cents for which please send me one copy
of your "Electrical Engineers' Handbook."

Name

Street and No

City State
Good for 75 cents.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Lorns SYSTEM
DIAMONDS

ON CRE1 WATCHES
YOU CAN EASILT OWN A DIAMOND OR WATCH, or present one as a gift to some loved one. Send for onr beautiful descriptive

cataloir. Whatever you select therefrom we send on approval. If you like it, pay one-fifth on delivery, balance in 8 equal
monthly payments. Your credit is good. Our prices the lowest. As a good investment nothing is safer than a Dla-TUE OLD RELIABLE ORIGINAL DIAMOND I

mond. It increases in value 10 to 20% annually. Write today for our
,„„„. .,7T AND WATCH CREDIT HOUSE, |

descriptive catalogue, containing 1,500 illustrations, it is free.
I BHOSi & UV« Dept. F685 » »» to 98 State St., Chicago, HL—Branch Stores: Pittsburg, Pa., and St. Louis, Mo. | Do it now.

ILLUSTRATING
-Law—Pharmacy—Cartooning—Shorthand—Bookkeeping—Nursing—Journalism— Telegraphy—Penmanship

Taught by mail and in our resident schools. Founded 1850. Income increased while learning,
where. Write for our free booklet—tells all. State course desired.

Graduates every-

NATIONAL CORRESPONDENCE SCHOOLS 42 h. Penn'a St., Indianapolis, IL S. A.

TEN THOUSAND TEL-EORAPM SI l=*S WANTED
by railroads, commercial companies and Wireless Companies. Only schools in America teaching

We operate fifteen Wireless Stations. Main Line R. R. Wires in each one of our Institutes.
Supervised by R. R. Officials. Write for prospectus.NATIONALTELEGRAPH INST IT KJ T E

Cincinnati, Ohio Philadelphia, Pa. Memphis, Tenn. Davenport, Iowa Columbia, S. C. San Francisco, Cal.

Artists and draftsmen make $20 to $100
week. Pleasant, re-

fined, facinating
work for men,

women boys
and girls.

mercial Designing.taught by X*MtN^T wllTiS
artists trained In American and Eu- >w MZZw^*^ *],,Jf*
ropean Schools. Instruction adapted NPBIW^ t ^*,

d
to each student's needs. Advisory Board X. it <*»*v* * Jon.
of world's best artists approves lessons.
Test Work Sent FREE to ascertain indi-
vidual talents and needs. State course wanted
You assume no obligation. Mechanical, Arch-
itectural and Sheet Metal Pattern Drafting also
taught successfully. ACME School of 'Drawing,
237 South St., Kalamazoo, Mich. If interested? ask about theACME RESIDENCE SCHOOL IN KALAMAZOO

Fractional Adding and

Subtracting Rule

Prico
$|.oo

A practical, useful

and time-saving device
for students in engineer-
ing schools, machine de
signers, mechanical and civil

ngineers, etc. Adds and subtracts fractions fo:

you, eliminating tiresome figuring and insuring
bsolute accuracy. You can't make a mistake.
Full directions for using. Your money back if not in every way satisfac-

tory. Endorsed by leading instructors in mechanical schools, and by prac
tical mechanical men in all fields. Send today. Price $1.00. Address

BURGESS & SAUERBERG
801 Kortlander Building GRAND RAPIDS. MICH

YO< >S FOR $7S.OO CASH
$10 to $15 dail>

profit printing
Business Cards,
Calling Cards,
Form Cards,
Post Cards,
Programs,
Tickets, Etc.

And $25 a month
for 8 months.
Complete out-

fit ready to
start a card

The Original Automatic Card Printing Press. Size 12x12x24.
Self-inking and self-feeding. Prints 120 card? a minute. The

greatest modern money maker. Complete outfit includes press,
14 fonts of type, ten drawer type cabinet. 10.000 blank cards, full
assortment of toois, etc.

FREE. Our Catalog tells what others have done.

Automatic Printing Press toS^JSKSEBS
Reference: Hamilton National Bank, Capital $500,000.00

ELECTRICITY
Practically and Individually

TAUGHT
Our pupils actually handle the tools and ma-
chinery .—Instructors stand beside them, direct-
ing, criticising and showing them how to work.—Day and Evening sessions.—Call and in-
spect our school and equipment or write
for prospectus.

New York Electrical School
36 West 17th Street, New York

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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™ WIZARD
MASSAGE VIBRATOR

Better than most Vibrators selling at three
times its price.

Investigate the"Wizard" before purchasing other makes
Operates on both Alternating and Direct Current

J 10 Voltage. Has the switch in the handle.
Aluminum Case, Maple Handle. Green Silk Conduc-

tor Cord. Scalp, Face, and Body Applicators.
Small and neat leatherette covered case.

WE ALLOW EVERY DEALER A GOOD PROFIT.
Price, $7.50.

The Wizard Co., Chicago.

MURDOCK
STYLE A M RECEIVING SET

$10.00
Without Head Receivers or Batteries
Straight Double Slide Tuning Coil, Style AM De-

tector. Condenser Test Key and Buzzer. Mounted on
Solid Quartered Oak Box.
Instruments all connected ready to attach to antenna.

Weight packed for shipment 8 lbs.

Send for Latest Bulletin.

WM. J. MURDOCK & CO.,
50 Chartiers Street Chelsea, Mass

YOUR START IN LIFE
Do you realize the vast importance of this— " Your

Start in Life?" To be successful you must make a

good start, in the right way.

The field of drawing offers an unusual opportunity.

Many of the world's greatest engineers began their success-

ful careers as draftsmen.

You have the same chance to-day. You can be-

come a skilled draftsman—hold a good, clean, congenial

position at good pay. Home Study will do it, with the

aid of the new enlarged Four Volume Edition

CYCLOPEDIA of DRAWING
A complete, comprehensive treatise embodying 1680 pages of

practical instructions on Machine Design, Lettering, Blue Printing,

The Orders of Architecture, and Sheet Metal Pattern Drafting.

The books also contain 1200 illustrations, plates, tables, dia-

grams, etc., supplemented with a series of practical test questions.

The pages are 7x1 inches in size, printed in large clear type on
special paper ; beautifully bound in half morocco.

These books are compiled from the instruction papers of the

American School and to acquaint the public with the superiority of

the School's instruction method;:. We will place these books in

your home absolutely free of charge for five days'

|
FREE EXAMINATION?

Fill in and mail the coupon. The books will be sent you at

once. Carefully examine the books. Compare them with other

similar works. If you do not find them superior to all others, if you
are not satisfied, notify us to send for them at our expense. If you
keep the books send $2.00 within five days and $2.00 a month until

you have paid the special introductory price $9.80. The regular

list price of this set is $20.00. Order now—this offer expires in

thirty days.

IMPORTANT SUBJECTS COVERED;
Sheet Metal Pattern Drafting ; Tinsmithing ; Archi-
tectural Sheet Metal Work; Skylights; Cornices;
Roofing, etc.; Practical Problems; Tables; Mech-
anical, Architectural, Perspective, Isometric and
Freehand Drawing ; Blue Printing ; Mechanical and
Architectural Lettering; Rendering in Pen and Ink
and Water Colors; Water Color Hints for Drafts-
men; Shades and Shadows; The Tuscan, Doric,
Ionic, Corinthian and Composite Styles of Roman
Architecture; Shop Drawings ; Machine Drawing ;

Machine Design, etc.

FREE OFFER COUPON
American School of Correspondence,

Chicago, U. S. A.

Please send set Cyclopedia of Drawing- for five days' free examina-
tion. I will send $2 within 5 days and $2 a month until I have paid $9.80 ;

otherwise I will notify you and hold the books subject to your order.
Title not to pass until fully paid.

NAME.

Address

Occupation.

Employer. .

.

i Pop. Elect. 64)9.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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SUNBEAM Tungsten LAMPS
{ELECTRIC DAY-LIGHT)

3 A V E %
C Does this mean anything to you ? By substituting Sun-
beam Tungsten Lamps for your coal eating carbon fila-

ment lamps, you can obtain 2\ times as much light or you
can, by using fewer lamps, obtain the same illumination but a much superior

quality of light and reduce your current bills 2509c- ^ Equal satisfaction on
alternating or direct current. Can be burned in any position. ^ Made in 25,

40, 60, 100 and 250 watts. For the office, factory, trains, steamboats, automo-
biles, etc. f§ Write us and write today for our bulletin No. 66 telling all about
them.

SUNBEAM INCANDESCENT LAMP CO., Manufacturers
ESTABLISHED IN 1889

CHICAGO TOROIMTO NEW VORK
WESTERN ELECTRIC CO., Distributors Stocks in 20 Large Cities

ANOTHER SPECIAL
FOR TELEPHONE MEN AND EVERY ONE

who wants to know more about this interest-

ir.g branch of electrical science.

The A B C of the Telephone—2d and
revised edition—a practical and useful treatise

for students and workers in telephony. Con-
tains a Review of the Development of the
Industry, with full description of numerous
valuable inventions and appliances, together
with very many illustrations, diagrams and
tables.

Price $1.00. For one month only, 80
cents, postpaid. If you haven't this "book,

better get it now.

POPULAR ELECTRICITY PUBLISHING CO^
Book Dept.

MONADNOCK BLOCK - - CHICAGO. ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Be the Master

Only the man who is "The Master"—master of himself

—

master of his

trade or profession wins great success.

It's Knowledge, not strength that gives trus mastery to man. The educated
trained, thinking workman is in demand.

If mechanically inclined you can educate yourself—you can prepare for advance-
ment by using this portion of our GreatiSpecialized Engineering Library:

CYCLOPEDIA OF ENGINEERING
A practical, general reference work on steam boilers, steam, gas and oil engines,

marine and locomotive work, mechanical drawing, management of dynamos and motors,

electric lighting, wiring, etc.

These six volumes contain 3,200 pages, size 7x10 inches, and over 2000 full-page
plates, drawings, diagrams, formulas, tables, etc. Also contains a series of practical test

questions, with solutions, and is carefully indexed for ready reference.

It Costs Nothing to look and Little lo Buy.

Upon receipt of coupon we will send you a set of this great Cyclopedia, by pre- Jf
paid express, without deposit or guarantee of any kind. Keep the books five jyr
days, examine them carefully, give them every possible test. We want you £ 6-09
to be the judge—you are under no obligation. If you decide the books J A. S. of C.

are not what you want, advise us and we will have them returned at Please send set

our expense. If you keep the books send us $2.00 within five days Englrfeering^for- !

and $2.00 a month until you have paid the special price of - .
days? FREE exam-

tin/A r> l • • <K2Aftn & Ination, also T. TV. for
$l0.0l). Regular price is $3b.UU. *]* one year. I will send $2

This Offer is Good Until March 1st. jf* within 5 days and $2 a
____. n . , . ... . , , ... A( month until I have paid

FitFF » 0rder Promptly and we will include, as a monthly A $18.60, otherwise I will notify
l AIAjLi* supplement, one year's subscription to the A* you and hold the books subject

TECHNICAL WORLD MAGAZINEi^K;SEtV «M*S* T'"e not " Pa*

plain English. Latest discussion on timely topics in science, invention, discovory, industry, A* -nt^^,^
The strongest senator the season, "WHO OWNS THE EARTH." appears in J? Name

A Address

Employer

Important

Subj ects

Covered
Calorimeter*—Tumps—
Elevators—Indicators—
Talye Gears—Turbines-
Compression and Absorp-
tion— Befrigeralion—
tiaseous and Liquid Fuel—Condensers— Naviga-
tion—Air Brakes— Ma-
chine Shop Work—Ven-
tilation— Heating—Air
Compressors—Principles

and Management of Di-
rect Current Dynamos
and Motors — 8torage
Batteries— Automobiles,
Lathes. Planes, Milling
Machines, etc.

etc.

the February issue. Just Mail The Coupon

AMERICAN SCHOOL OF CORRESPONDE
CHICAGO, U. S. A. Occupation

.
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Something Electrical for Everybody

Catalogue 2iM,lS4pages, 1,000

illustrations, with net

prices on application

Anti Doc Medical Battery - $2

HI Up Dry Battery ( "A" 2^s6f
Guaranteed for k"B"3 x7£
Ignition Work /"C"3ixSi
D. P. Pony Telephone
Receiver for WirelesspOS^/ 1.000 ohms - - •

^1' -'"'

'

- •/ Xo. 1465 Headband and
>ne Receiver, 1 ,000 : hm s \

Xo. 1465 Headband and two Receivers, 1,000 ohms - 6

Leglers Key ---------1
Grant Sounder, 5 ohms - - - - - - 1

Eureka Telegraph Instrument - - - - - 1

Magneto Telephone, Xo. 1514 for long lines each 5

Battery Call Telephones, Xo. 1561 for short lines " 2

Mesco Electric Engines, three sizes, $0.75; $1.00: 1

2.50

Trouble Lamps for Autos, Motor Boats, etc.

Elite Battery Ammeter - -

Call Bell Outfits

Floor Tread for Servant's Call ...
Battery Rheostat, 20 ohms -

Electric Vibrators ,3 styles), So.00; $10.00 and 1500

Manhattan Electrical Supply Co.
NEW YORK CHICAGO

17 Park Place 188 Fifth Ave.

ROI R-T R, MURPHY, Prop.

HOTEL ALBANY
41st Street and Broadway. New York

Remodeled, Handsomely Furnished Xew Throughout

Absolutely Fireproof. In the heart of the City.

500 Rooms. 300 Bath Room*. European Plan.

Cuisine Unexcelled. I
s Cafe. Ladies'

Restaurant and Moorish Rooms. Popular Prices.

Plenty of life—but Homelike.

$I.OO PER DAY AND UP
SEND FOR BOOKLET.

Meet me at the College Inn. under the Albany,
New York's Leading Rathskeller, a place to eat,

drink and be merry. Music.

ONLY 50c.

Down and 50c a Month for Three
Months Gets You

CONVERSATIONS
IN ELECTRICITY

By Joseph Q. Branch, B. S., M. E.

The Book You Ought to Have.

Written in dialogue form, giving a vivid

idea of the subject and leaving a strong

impression on the mind of the reader.

The author, who is well known as an

authority on electricity, deals with the

subject in a clear and elementary way in

order to familiarize the student with the

principles of the science.

Special attention is paid to the alternat-

ing current, owin? to its dailv increasing

282 pages— 105 illustrations—Strongly

and handsomely bound in green cloth, gilt

embossed.

A valuable addition to any librarv. Your

list of electrical books not complete with-

out this volume which has never before

been offered on such liber?! terms.

POPULAR ELECTRICITY PUBLISHING CO.

Monad nock Block. Chicago.

Gentlen
;

. find -50c :"or which send me
Conversations in Electricity, by Jos?oh G. Branch.

nise to pay the balance. $150. within three

bs, at 50c a month Title not to pass until book
is paid for in full.

Xa:r.e

Address

Town State

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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You will like
P R A C T I CAL
EXGIXEER.
From cover to cov-
er It is packed with
good, live, steam m

;

and electrical en- w
gineerins informa- V|
tion, interesting il- 1
lustrated articles, \

helpful editorials, ex-
periences of active
engineers and the
latest and most useful
facts about power plant
operation and ma-
chinery.

V&&

2 Years for $1.50

You Can Get This Valuable Tool FREE

faiii4'i4iiHi'iiii4

|l|l|ljl|
M Ml

r
|l|liriTiT7gMrT

dhhtorari^TShiil.iiliiliiikvJii.l.i.l.iiti

This Six Inch Combin-
ation Square is made of
Polished Steel with deeply
engraved figures and di-

mensions and takes the
place of a whole set of
common try squares. You
can adjust it to any point
within its length and it

combines in one compact
tool; a square, a miter, depth gauge, level and a
handy little scratch awl on the bottom. It is just
the thing for an engineer or mechanic and you'll find
use for it constantly. And, remember, it's yours
free with two years subscription to PRACTICAL
ENGINEER.

STEEL
COMBINATION
SQUARE
SENT FREEPRACTICAL E N G I- 1

NEER collects from all >

over the world and pub-
lishes sound, definite, reli-

able data on subjects in
which you are interested and
It presents these things in
terms that you'll easily un-
derstand. You need PRAC-
ICAL ENGINEER — every
man associated with electrical machinery needs it. It will make your work easier and help you to do it better—in fact you'll
get from each issue more good suggestions for improving your work, lessening labor and cutting costs than from any other
source. For everv word is adapted strictly to the needs of the man-on-the-job. Send in your subscription to-day and you'll
get the June number for a starter It's a complete book on the Isolated Electric Lighting Plant. It tells how best to place
lights, the amount of light needed for certain work—the efficiency of different styles of Lamps, how to install conduit wiring,
cleat wiring, and concealed work. How to figure the size of wiring needed in electric circuits. How to arrange switch-
boards. How to connect up generators. Hints on Storage batteries, and hints on the care and operation of complete
electric plants. You ought to have this big fine electrical number. To you it is worth many times the price of subscription.
So send for it to-day. $1.50 is all It costs you for 2 whole years—24 big issues and you get the valuable tool free.

Simply send your personal check, money order, or $1.50 cash, and the electrical number and square will be sent to you
promptly. If, after looking them over you do not think you have your money's worth, return the square and your money
will be refunded at once—Send in your subscription to-day.

PRACTICAL EN6INEER, 395 Dearborn St., CNICAGO, ILL.
Canadian subscribers please add $l extra for postage.

A Live Wire
To Central Stations

•I Don't you sometimes wish your adver-
tising could be made to present your prop-
osition from a different view point? Let
some one who knows take up the subject
in a different way—appeal on new lines to

a new lot of people, as well as the old crowd.
"We want to convince you that you need
this kind of advertising service—what it

would mean to you—what it has meant to
the largest Central Stations in the country.
Then we want to convince you that we
can give you this service and do for you
what we have done for others. Our prop-
osition will be interesting—your inquiry
for it will entail no obligation.

Wm. D. McJunkin

Advertising Agency

167 Dearborn St., Chicago.

We Bought the $10,000 Stock of the

Geen Electric Novelty Co., Chicago,

AT AUCTION
Will Split the Profits With You.

This GENERATOR (weighs 6J lbs )

Will light a 16 C. P. lamp, excite coils, test through

10,000 ohms, fine tor test and experimental bench.

ALSO
2 pair electric magnets wound with silk wire.

1 large permanent magnet.
1 test electric lamp.
1 socket.
1 swi.ch.
1 coil wire,
and 6 nickel binding posts, sent on receipt of $5.

Western Electric Salvage Co.
(NOT INC.)

597 S. Washtenaw Avenue, Chicago, 111.

For pur Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

IF YOU DON'T USE ELECTRICITY
STEAM OR GAS

Use Just Water Power
Found in every
modern home.
Runs the "Sim-
plex" Washing
Machine at a
penny an hour— and runs it

in such a man-
ner that it
washes clothes
satisfactorily.
The Women

throughout the
country are in-
terested in this
labor saving de-
vice. It is me-
dium priced
and stands the
racket better
than any. Mo-
tors made whol-
ly of brass,
needs no re-
pairs, no money
lost in broken

parts. Is compact, with no working parts exposed.
Hundreds are in use and every one is selling more.

The "Simplex" motor works on 20 lbs. of pressure
and can be attached on hand power machines. Sold
with tub or motor only. Stands up in competition.
Can be demonstrated by blowing into inlet hose ! ! !

Users recommend it because it cuts washday in half.
Must be seen working to be appreciated. Send for par-
ticulars. Live Agents Wanted—men who know a good
money maker when they see it ! Address

THE SIMPLEX WASHER CO., 288 Lake Street, Milwaukee, Wis.

THE

'National

A
PORTABLE
VACUUM
CLEANING
MACHINE

combining effici-

ency, practicabil-
ity and economy.
Can be attached
to any electric
light socket.

EFFICIENT Because it thoroughly accomplishes Its purpose.

PRACTICAL Because of its simplicity and compactness.

ECONOMICAL Because of its minimum cost of maintenance
and operation.

Growing concerns and responsible parties wanted
for agents. (Exclusive territory given. Price Com-
plete $100.00. Send for Catalogue and Particulars

NATIONAL VACUUM COMPANY
SO Broad Street, it s; NEW YORK

Don't Take Chances
with so-called electric washing machines still

in the experimental stage.

We have been making an excellent line of

Cylinder Washing Machines ever since 1903.

If you buy the

SANITARY PARAGON
Electric Washer and Wringer

(Made of Metal Throughout)

you are certain of a reliable machine which
embodies all the essential features of durabil-

ity, efficiency and ser-

vice. The Paragon is

conceded by laundry
experts and leading
engineers to be the
Acme of Perfection
and mechanical in-

genuity.
Before buying any

washer do not fail to

send for our illustrat-

ed Catalog A 14.

PARAGON
MFG. CO.

3619-23 Ashland Ave.

CHICAGO1909
Model

Hotel Cumberland
NEW YORK

S. W. Corner Broadway at 54th Street
Near 50th St. Subway, 53rd St. Elevated and all Surface Lines.

Ideal Location near Theatres, Shops and Central Park.

NEW and FIREPROOF

&?rigfc Strictly First=CIass

Rates Reasonable.

$2,50 with

Bath

AND UP

Restaurant

Unexcelled

Prices Moderate

Send for

Booklet

10 Minutes

Walk to

20 Theatres

HARRY P. STIMSON, R. J. BINGHAM,
Formerly with Hotel Imperial. Formerly with Hotel Woodward

For our Mutual Advantage mention Popular Electricity when writing to Advertiser*.
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The Plunket Jr.

A HIGH-GRADE, HALF HORSE POWER

GAS AND GASOLINE ENGINE.
Weight 68 lbs. Water Jacketed Cycle

For Laboratory, Shop or Home, efficient, simple,
durable

(Equal to two extra men about the place)

Perfectly governed so a wide range of speeds is always at
operator's command.

Use City Gas or Gasoline.

Send for catalogue and prices

J. E. PLUNKET
47=49 So. Jefferson St. CHICAGO

ADJUSTABLE
PIPE STOCK

Dies open—You don't have to back off.

Adjustable Guides center pipe perfectly.

Improved Gauge for duplicate threads.

Dies thread two sizes without change.

SEND FOR CATALOG

THE OSTER MFG. CO.
2180 East 61st Street, CLEVELAND, OHIO

Craftsman
Lantern

No. 802

An unusual lamp, hand-made
throughout. Very attractive for hall,

den or porch. Art glass panels in

carefully selected colors, over which

pleasing land and water scenes are re-

produced in carefully selected colors

in metal outline work with a very

unique shadow effect. Entire lamp
finished in verde antique.

Price $31.50 F. O. B. Chicago.

Manufactured Exclusively By

Federal Electric Company,
Lake and Desplaines Sts., Chicago.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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2c a Week Pays Wash Bill!
Electricity or Water -Power Does the Work

Just a "Twist of the Wrist" Starts or Stops the Machine!
The 1900 Motor Washers are now at work in thousands of homes. They are doing: the work for-

merly done by women, at a cost of 2 cents a week for power ! Saving- thousands upon thousands
of dollars in wash bills. Saving- worlds of wash-day troubles. Leaving the women free to do
other work while the machines are doing the washing.

The 1900 Motor Washer
Washes a Tubful in Six Minutes!

Write for

FREE Book

Mfi

f Handles heavy blankets or dainty laces.
™ The outfit consists of the famous 1900 Washer

with either Electric Motor or Water Motor. You
turn on the power as easily as you turn on the
light, and back and forth goes the tub, washing
the clothes for dear life. And it's all so simple
and easy that overseeing its work is mere

1900 Electric Motor Washer
Can be connected with any ordinary

Electric Light Fixture

1900 Water Motor Washer
Can be connected with any water tap instantly

child's play. a
A Self-Working Wringer
Free With Every Washer
The motor runs Washer and Wringer. We guarantee the perfect working

1 of both. No extra charge for Wringer, which is one of the finest made.
I Write for FREE BOOK and 30 Days' FREE TRIAL OFFER!
f Don't doubt ! Don't say it can't be done ! The free book proves that it can.
But we do not ask you to take our word for it. We offer to send a 1900 Motor
Washer on absolute Free Trial for an entire month to any responsible person.
Not a cent of security—nor a promise to buy. Just your word that you will
£ive it a test. We even agree to pay the freight, and will take it back if it fails

to do all we claim for it. A postal card with your name and address sent to
us toHay will bring you the book free by return mail. Address, Thel900Washer
Co. ,3339 Henry St., Binghamton, N. Y. Or, if you live in Canada, write to
the Canadian 1900 Washer Co., 355 Yonge St., Toronto, Canada.

Everybody Works But Mother

$1.04 a Year for

your Washing
<I Ever stop to figure the great saving in money, health and energy
by using an Automatic Electric Washer. «J It saves the roman's hands,
stops the lame back, does away with the disagreeable featu res in the
home that constantly arise on wash-days—just turn on the current
for a few minutes and your washing is done. Cfl The simplest Electric
Washer on the market and the most reliable—guaranteed to do cleaner
work in less time and at less expense than any other Electric Washer
on the market. Don't hesitate to ask us about it. There is a lot

to be told that will interest you and save you money.

Automatic Electric Washer Co., Newton, Iowa

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Let Us Tell You

WHY
The Electric Fire Place is

Convenient,

Safe, Clean

and Eco-

nomical.

Install it

anywhere

No chim-
ney needed.

Write now
for catalog.

RATHBONE & PANIGOT COMPANY
Patentees and Sole Makers

Grand Rapids - - Michigan

The "LITTLE GIANT"

SIbS^ CLEANER
For Cleaning Carpets, Rugs,
Mattresses, and Curtains.

Removes every particle of dust from Books, Pictures,
Shelves, Draperies, Portieres, etc.

Costs less than one cent per hour to operate.
Price, complete, $85.00

SEND FOR LITERATURE

PACIFIC SUCTION CLEANER CO.
322 POST ST., SAN FRANCISCO, CAL.

iYMPSi WMPW cYCWRp CYCMH-

wmofgmm
WW* Hifflfflp M]W3§ EfflffliiMM

Cyclopedia of

Automobile

Engineering
Four big volumes— 1 ,700 pages— 1 ,500

illustrations—full page plates—halftones

—

diagrams—sections, etc. Thoroughly in-

dexed and bound in half morocco. Con-
tains complete instruction on repairing.

Explains every type of car and mechanism,

care of auto, art of driving— a practical

guide for information regarding construc-

tion, maintenance and operation. Written

by experts. For Owners, Dealers, Build-

ers, Salesmen and Chauffeurs, Prospective

Buyers, Agents, etc.

Free Introductory Offer:

EXAMINE THESE BOOKS AT OUR EXPENSE.
We will send you a complete set by prepaid express. Keep them
five days—give them a thorough and careful examination. If you do
not wish to keep books advise us and we will have them returned at

our expense. If you keep the books send us $2.00 in five days and
$2.00 a month until special introductory price of $12.60 has been
paid. Regular list price $24.00.

PARTIAL LIST OF CONTENTS;
Automobile Operation— Care— Trouble — Breakdown— Re-

pairs—Automobile Power Plants—Cooling and Oiling Systems

—

Ignition Systems—Spark Coils—Buying a Motor Car—Gasoline,

Electric and Steam Cars— Tires — Puncture— Accessories—
Driving— Motorcycles— Gas and Oil Engines— Fuels— Care of

Gas Engines— Electricity— Storage Batteries— Direct Current
Motors—Mercury Vapor Converter—Primary Batteries—Steam
Engines and Boilers—Valve Gears—Indicators, etc.

Order promptly and we will include FREE for one year, as a
monthly supplement, the TECHNICAL WORLD MAGA-
ZINE, a regular $1.50 monthly, full of interesting scientific topics

written in popular form.

i>n«HaiHnnnBnEamaM««HiBaBiMas.HHiMB
FREE OFFER COUPON

American School of Correspondence, Chicago, U. S. A.
Please send set Cyclopedia of Automobile Engineering- for 5 days'

free examination; also Technical World for 1 year. I will send $2.00
within 5 days and $2.00 a month until I have paid $12.60; otherwise I

will notify you and hold the book? subject to your order. Title not to
pass until fully paid.

Name

Address —
Occupation

Employer ..

i Pop. Elect. 6-0'J.
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ELECTRICIAN (& MECHANIC
is a magazine which will help you. It is a practical monthly for every one who wants to learn

about electricity, or who uses tools. Its articles tell you how to make dynamos, engines, wire-

less telegraph apparatus, furniture, models, etc. It is the only magazine of its kind in the world.
EDITORS

FRANK ROY FRAPRIE, M.Sc.Chem. Prof. A. E. WATSON, E.E., Ph.D.
M. O. SAMPSON

REGULAR FEATURES
Electricity. Practical and simple articles on electrical science, new applications and his-

tory, all illustrated. How to make dynamos, motors, batteries, all kinds of electrical appa-
ratus. How to wire for bells and electric lights, install telephones, etc.

Mechanical Articles. How to use lathes and machine tools. How to use tools of all kinds.
Forging, metal working, soldering, brazing, plating, etc. How to build gas engines, steam
engines and other machines. All about gas engines and flying machines. Illustrated articles

on everything new in mechanical progress.

Woodworking and Manual Training. How to build mission furniture. Wood finishing,

staining, polishing, etc. Woodwork joints and cabinet making. How to make useful and
handy articles of wood. Mechanical drawing, etc.

Wireless Telegraphy and Telephony. Full information of all that is new in wireless. Any
one can build a wireless station from our descriptions. Our Wireless Club has nearly a thou-
sand members in America and even beyond the seas.

All articles written in simple language for everybody to read. $1.00 a year. Three months' trial, 20c.

SPECIAL THIRTY DAY OFFER
For Thirty Days Only, or until our stock of back numbers is exhausted, we offer twelve

back numbers and'a full year's subscription for $1.35. Money orders only; no stamps accepted.

Sampson Publishing Company, "'l^otCRUs?' nt

NOTICE
To the Electrical Trade Throughout

the Country

MR. CHAS. E. GREGORY
Is pleased to notify his many friends in the Electrical Trades that

he has the management of the great

COEY AUTOMOBILE LIVERY COMPANY
Where 90 Beautiful De Luxe and Thomas Cars are awaiting your call

Country Toura Park Rides

Opera Service Taxicab Service

And General Commercial Passenger Transfers

LOCATION, 1710 INDIANA AVENUE PHONE 1042 CALUMET
CHICAGO, ILL.
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-The WORLD Is YOURS For $3.00-
TECHNICAL WORLD MAGAZINE ) BOTH FOR

and the

NEW PEERLESS 12-INCH GLOBE $3.00
The regular price of THE TECHNICAL WORLD MAGAZINE is $1.50 a year,

but it's worth far more. You could not duplicate the Peerless Globe for $6.00. We
have, however, purchased many, thousands in order to bring this great bargain oppor-

tunity within the reach of our patrons and friends.

New Peerless 12-i Globe

Heighth 20

Inches.

NOTE. The globe weighs eight pounds when packed
ready for shipment. The subscriber must pay the
freight or express charges when delivery is made.

Technical World Magazine

Chicago, U. S. A.

—the latest globe on the market, lithographed

in ten permanent oil colors. The stand

which is made of oak, weathered finish, is

more up-to-date and far superior to the old-

style iron base. The ball, or globe proper,

is finished with high-grade varnish and is,

therefore, impervious to water. It can be

kept bright by an occasional wiping with

a damp cloth.

TIME DISC—By means of a time disc at

the north pole, time at any point in the world

may be instantly approximated by noting the

time at the point where observation is made.

ISOTHERMAL LINES—The isother-

mal lines are represented by red and blue

lines for January and July and at various in-

tervals the mean temperature for three months

is noted.

The ANALEMMA—Just west of Mex-
ico is the Analemma representing a figure

eight. This is divided into months and
the months, in turn, into days, and
shows just where the direct rays // pop.

of the sun strike the earth for Elect,

every day in the

year.
ORDER
BLANK

Technical

World Magazine
Chicago, U. S. A.

For the $3.00 enclos-

ed please send me The
Technical World Magazine

for one year, and the 12-inch

Peerless Globe, as advertised.

Name

St. Address
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Bryan-Marsh

Tungsten Lamps
For All Classes of Electric

Lighting Service

General Lighting—

100-125 Volts.

25-40 watts—Small Bulbs—Edison Base

40-60-100-250 watts—Regular Skirted Base

Series Street Lighting—

1.75-3.5-4.0-5.5-6.6-7.5 ampheres.

25-80 candle-power sizes.

Sign and Decorative Lighting— t

New Tungsten Sign Lamp—5 watts—4 c. p.

Automobile and Battery Lighting

—

All sizes and candle-powers for low-voltage

service.

Best Lamps for Best Service

BRYAN-MARSH COMPANY
CHICAGO, ILL. CENTRAL FALLS, R. I.

Branch Offices: New York, Minneapolis, Cincinnati, Denver, Oakland
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Got a Quarter?
INVEST IT IN ONE OF THESE
HANDY LITTLE VOLUMES and Get

$5.00 Worth
OF PRACTICAL KNOWLEDGE.
BETTER VALUES Never OFFERED

THE WIMSHliRST STATIC MACHINE.
How to Make and Use It.

A Practical Handbook on the Construction
and Working of the Wimshurst Machine, in-

cluding Radiography andWirelessTelegraph.3,

,

etc., and other Statical Electrical Apparatus.

By Alfred W. Marshall, A.M.I.E.E. Second
Edition, revised and enlarged—112 pages.
Fully illustrated. Price, paper covers, 25cts.

INDUCTION COILS.
How to Make and Use Them.

Containing full particulars on the construc-
tion and use of medical and sparking coils for
wireless telegraphy, gas engines, automobiles,
gas lighting, X-rays and all other purposes.
With complete tables of windings for coils,

giving ^ inch up to 12 inch sparks, and full

description for the construction of mercury
interrupters.

By Percival Marshall, A.I.M.E. New Edition,
revised and enlarged by Kurt Stoye, Instruc
tor, Baron de Hirsch Trade School. 76 pages,
35 illustrations. Price, paper covers, 25cts.

MAKING WIRELESS OUTFITS.
By Newton Harrison, E. E.

A concise and simple explanation on the
construction and operation of simple and in-
expensive wireless equipments tor sending and
receiving up to 100 miles. Gives full details
and drawings of apparatus, diagrams of cir-
cuitsand tables, and including the Morse and
Continental Codes.

The Latest on Wireless Telegraphy.

61 pages, 27 illustrations. Price, paper
covers, 25cts. Bound in cloth, 50cts.

Better get all these while you think of it.

Stamps Accepted.

Popular Electricity Pub. Co.
BOOK DEPT.

MONADNOCK BLOCK

CHICAGO - ILLINOIS

INTENSE LIGHT
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The sun alone can rival

the intensity of the

Warner Flaming Arc

One or two of these lamps in front of,

or in, your place of business, by their won-
derfully mellow and intense light, attract

and hold attention as no other illuminant
can.

Carbons of the Warner lamp are verti-

cal as in the ordinary arc, allowing of a
compact and neat design.

Lamps are fire proof and practically

indestructible, and are made to operate on
alternating or direct current.

No higl -priced foreign carbons; only
one carbon 5^x12 needed to retrim; prac-
tically no expense for repairs.

Be a Leader in your locality

by using the Flaming arc. Its

light is an advertising magnet
for you to use in your business.

WARNER ARC LAMP CO.
MUNCIE, IND.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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24 HOURSt
OF DAYLIGHT

«3*^

o
R

The "I" Comfort S}^stem of In-

direct Illumination is the most
practical and efficient method for

Lighting Halls, Offices, Assembly

Rooms, Residences, Etc.

This system affords a nearer ap-
proach to daylight than an}T other
method of artificial illumination,

yet it involves no greater current
consumption than for the direct

I lighting systems in general use. One
100-Watt Tungsten lamp is ample
for a room like the above— 15 feet square, with light ceil-

ing and dark walls. 1200 installations giving perfect sat-

isfaction. Write for our testimonials. Our new catalog
'contains information of direct value to you. A line to

I
us will put you in touch with greatest idea of up-to-date illumination.

o
M

SYSTEM

iNational X-Ray Reflector CO. 247 E. Jackson Boulevard, Cbicago.

DIRECT-CONNECTED S10W-SPEED

ROTARY ElECTRIC PUMP
Automatic, silent, primes itself, has positive action on
the water. Will pump any liquid that is free from grit.

Arranged with tank switch to control operation, starting

when tank is two-thirds empty and stopping when water
is at proper level. A most durable pump, all wear being
easily taken up. For use in Tanneries. Laundries, Dyers,
Hotels, Institutions and Private Houses.

Let u» quote you on Rotary Pumps for all

purposes. Vacuum Pumps, Pressure
Blowers, Blower Burners, Flat Irons.

BEACH-RISS CO.. 214 Filth Ave, Chicago.

Marine
Gasoline Engines

From Hto 15 H. P.

3 H. P. Engines, complete with

Boat Fittings, (no tank or

pipes), $59.00.

Sterling Engine Company
29 South Clinton Street

CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The Cyclopedia of Applied Electricity
is a storage battery of electrical knowledge. It is charged right up to the minute with reliable information— it is the

real head of the department because kt Fontaine the work and knowledge of over thirty practical electrical engineers,

experts and teachers. This work contains a complete record of their experiments, discoveries and observations.

Just the information that the head of any electrical department should have at his finger tips for ready reference.

YOU CAN ADD THIS KNOWLEDGE TO YOURS AT
HALF PRICE IF YOU ORDER PROMPTLY

To introduce this great work, we will fill orders for the next thirty days at $18.60 per set, payable $2.00 after examination and
$2.00 per month. The regular price is $36.00. Order promptly. The half price edition is limited.

FYAMINAH0N FRFF I
II yfoa

'

t cost y°u a^0,Iar to examine the books. Just fill in the coupon. The books will besent toLiAmuiim 1 IVi! 1 IUiIj . you absolutely FREE of charge. You can return them at our expense if not satisfactory.

These six big volumes contain 2,896 pages, covering 4,000 different topics. Hundreds of special photographs, diagrams
sections, condensed tables and formulas. Page size 7x10 inches. Printed in large, clear type on special paper; substantially
bound in half red morocco.

PARTIAL SYNOPSIS OF CONTENTS;

Electric Wiring—Electric Telegraph—Wireless Telegraphy—Telautograph—Theory, Calcula
tion, Design and Construction of Generators and Motors—Types of Dynamos and Motors-
Elevators—Direct Current Motors—Direct-Driven Machine Shop Tools—Electric Lighting
—Electric Railways—Alternating Current Motors, etc.—Single Phase Electric Railway
Management of Dynamos and Motors— Power Stations— Central Station Engineering— Storage Batteries—Power Transmission— Alternating Current Machinery—
Telephony — Automatic Telephone—Wireless Telephony—Telegraphone, etc.

With this special offer we will also include as a monthly supplement a year's subscription

to the

TECHNICAL WORLD MAGAZINE
This is a regular $1 .50 monthly covering present day scientific facts and inventions

An ideal magazine for the home because it is just enough different from the others to

make it interesting. Fill in the coupon to-day—don't wait for to-morrow.

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO, U. S. A.

Please send
me Cyclopedia

of Applied Elec-
tricity for five

days' free examina-
tion. Also T.W. for

one year. I will send
$2 within five days and f

2

a month until I have paid
$18.60; otherwise I will

notify you and hold the books
subject to your order. Title not

to pass until fully paid.

Occupation

Employer

For owr Mutual Advantage mention Popular Electricity when writing to Advertisers.
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10 DAYS FREE TRIALHSSk
prepaid to any place in the United States without a cent deposit in advance, and allow
ten days free trial from the day you receive it. If it does not suit you in every way and
is not all or more than we claim for it and a better bicycle than you can get anywhere else

regardless of price, or if for any reason whatever you do not wish to keep it, ship it back
to us at our expense for freight and you will not be out 07te cent.

I HW CAPTftRV DDIPEG We sell the highest grade bicycles direct from factory
LUffl rHUJUnj rnHlEO to rider at lower prices than any othnr house. We
save you $10 to $25 middlemen's profit on every bicycle—highest grade models with
Puncture-Proof tires, Imported Roller chains, pedals, etc., at prices no higher than cheap mail
order bicycles; also reliable medium grade models at unheard of low prices.
DUICD APCI1TC UfAUTCn in each town and district to ride and exhibit a sampleMUCH AllfcN 1 N> TflAll I CU 1909 Ranker Bicycle furnished by us. You will be
astonished at the -wonderfully low prices and the liberal propositions and special offers we will

give on the first 1909 sample going to your town. "Write at once for our special offer.

DO NOT BUY a bicycle or a pair of tires from anyone at any price until you receive our catalogue
and learn our low prices and liberal terms. BICYCLE DEALERS: you can sell our bicycles undei
your own name plate at double our prices. Orders filled the day received.

SECONDHAND BICYCLES—a limited number taken in trade by our Chicago retail stores will

be closed out at once, at $3 to $8 each. Descriptive bargain list mailed free.

TIDCC PflACTCB RDAIfEC single wheels, inner tubes, lamps, cyclometers, parts, repairs and
I IHEw) UUAvlbll DIIAAIbO) everything in the bicycle line at half the usual prices.

DO NOT WAIT'but write today for out Large Catalog beautifully illustrated and containing a great fund of inter-

esting matter and useful information. It only costs a postal to get everything. Write it now.

MEAD CYCLE COMPANY, Dept. P25!
9
CHICAGO, ILL.

G
E
T
W
s
E

MONEY! H Your Chan I

MODERN ELECTRICAL CONSTRUCTION, by Horstman & Tousley. A reliable, practical guide for the

beginner in electrical construction, showing the latest approved methods of installing work of all kinds according

to safetyrules of National Board of Underwriters. Fully Illustrated. Black leather binding. Price $1.50. A
few slightly soiled copies (don't hurt book a biL) for SI.00. First come, first served.

Popular Electricity Publishing Co., Book Dept., Monadnock Blk., Chicago, III.

Don't Be aWage Slave
Make $3,000.00 to $5,000.00 a Year

Be a Doctor of Mechano-Therapy
Are you tired of working for wages which barely keep body and soul
together? Have you the ambition to enjoy the profits of your own labor?
To gain social prominence and financial independence? To go forth
among your fellow men with your head up—an honored and respected
citizen of your locality? Have you thought of going into business for
yourself?

THEN SEND FOR OUR FREE BOOK
Entitled "How to Become a Meehano-Therapiat." It tells how every man and
woman, with an ordinary, common Bchool education, can acquire a profession within
- 'ew months which will insure financial independence for life. GET OCR BOOK

—it costs you nothing.

WHAT IS MECHANO-THERAPY?
Mechano-Therapy is the art, or science,

ol treating disease without drugs. It is
similar to Osteopathy, but far superior,
being the latest, up - to date method of
tieuilng disease by the Natural Method.
It heals as Nature heals—in accordance

with Nature's laws. The Mech
ano -Therapi~t is a drugless
physician. H.j medicines are
notdrugs. butscientiflccombi-
nationsof food, circumstance,
idea, water and motion. He is
skilled in compelling the body
TO DO ITS OWN HEALING
with its own force, rather than
with poisonous drugs of the
old tchool practitioner.

BOOK
How To Become A

Mechano:

Therapist
Sent To Any Address

FREE
CAN I LEARN IT?
Have you asked yourself this

question? We answer unhesita-
tingly, YES.

If you have so much as an or-
dinary, common school educa-
tion you can learn.
You learn if you have the am-

Dition to better your condition.
We can teach you in a very

short time, so you may enter
this profession —when you do,
you begin to make money. We
supply all lessons and necessary text books free of
cost to you. No apparatus Is used. You do not even
need a place to work. All you require is your two hands.
Certainly you can learn. The free book tells all.

SEND FOR
THIS BOOK
TODAY, IT

IS FREE

We Teach You in Your Own Home SUSSES
profitable profession in a few months, which will insure your financial independence for life,
making it possible to have an income of $3,000 to 85,000a year. Weteach you by mail, inyour
own home, without interfering with your present duties. No matter how old you are. Any

person—man or woman—with just an ordinary school education, can learn Mechano-Therapy. It is easy to learn and results certain.We have taken hundreds of men and women who were formerly clerks—farmers—stenographers—telegraph operators—Insurance agents
railway employes -In fact, of nearly every known occupation—old men of 70 years who felt hopeless—young men of 20 years, without a
day's business experience—salaried men, who could see nothing In the future t.ut to become Oslerlzed,and laboring men, who never real-
ized that they had within themselves tho ability to better their conditions. Write for our FREE book, which explains all—today.AMERICAN COLLEGE OF MECHANO-THKRAPY, Dept. ?61, 130-1 22 Randolph Street, Chicago, 111.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Be Your Own Doctor
If you have the

ELECTRO-ROL
in the house and
use it at the first

indication of pain,

no matter if it is

RHEUMATISM
NEURALGIA
LUMBAGO

or from a cold or

over exertion you
will save man}'- dollars and hours of suffer-

ing. <J Every pain caused by a functional

disorder or congestive condition will yield

almost instantly to Electro-Rol treatment.

•I Let us send you our new catalog. The
price is within the reach of every one.

ACTIVE AGENTS SHOULD WRITE US

OLIVER ELECTRIC MFG. CO.
1031 Walnut St, PHILADELPHIA, PA.

WRITE TODAY
For my latest Catalogue

and Special offer on

SELF-EDUCATIONAL
BOOKS

Sent Absolutely Free to any Address

Operator's Wireless Telegraph

and Telephone Hand Book. . .SI. 00

Elementary Electricity Up-To-

Date 1.00

Practical Armature and Magnet

Winding 1.50

FOR SALE ONLY BY

George C. Harris,
N. CURTIS ST., CHICAGO

'GORE YOURSELF
BY ELECTRICITY"

New Book— Illustrated from Life—
Sent FREE to all who write.

Write to-day for our new Free Rook — "Cure Yourself by
Electricity"—Illustrated with photos from life. Shows how the
New Home Batteries cure Itlieuiiiulisni, Neuralgia. Lumbago,
Headache. Insomnia, Constipation and all nerve affections and
diseases arising from sluggish circulation; also how they afford

electric baths and beauty massage without cost at home.

THIS
BATTERYi

EXPRESS
PREPAID
Every Home Should Have a Home Battery.

We send our batteries Prepaid without a cent in advance (prices 81.95

and up) and allow 10 DAY 8' FltEE TUIAL. Write for our Book.

DETROIT MEDICAL BATTERY CO.,
695 Majestic Bldg., Detroit, Mich.

The

'formless"

Glass Telephone Mouthpiece

Universal Attachment Fits Any Phone

Is a sanitary device made of clear crystal glass and
is rapidly replacing the rubber mouthpiece, which is

an ideal breeding place for all sorts of germs En-
dorsed by prominent bacteriologists, health depart-
ments and telephone companies throughout the
country

The glass part can be instantly removed for clean-
ing and as quickly readjusted.

It is less liable to breakage ihan the rubber mouth-
piece, and positively gives bettei telephone trans-
mission.
For office, store, and the home.
Equip your phone now and take no more chances

of contracting disease.
Sent prepaid to any address in the United States

for 25c each in stamps or coin.
Light is the greatest destroyer of germ life.

AGENTS WANTED—Write For
Special Terms.

TBE COMMERCIAL APPLIANCE CO.
Suite SI 9, 135 Adams St. CHICAGO, ILL

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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"1900" Dry Cells

ARE the Batteries

of Merit. Eight-

een years of success-

ful operation make
them of

Known
Quality
Manufactured by

The Nungesser Electric Battery Co.

CLEVELAND, OHIO

General Sales Office:

128 West Jackson Boulevard

CHICAGO

WE

OFFER

YOU THE

MOST DE-

LIGHTFUL

HOTEL

ACCOMMO-

DATION AT

MODERATE

COST

BROADWAY, (Lincoln Square) and 63d St.

NEW YORK CITY
All surface cars pass or transfer to door
Subway and "L" stations, one minute

ALL MODERN IMPROVEMENTS
Rooms, with detached bath, • • $1.50 per day up

Rooms, with private bath, • • 2.00 " "

Suites, with private bath, • -3.50 " "

W. JOHNSON QUINN, Proprietor,

For Indoors
Or Outdoors

HOTEL ajP|
R[

Here is the only practical

pipe for smoking in a breeze,

while motoring, boating, or out

doors anywhere. It is wind-

proof, because the air-draft is

from below, as it should be (see

draft-holes in bottom of bowl).

It is the only practical pipe for

office or house use, because the

ashes or fire cannot spill, and in case

of callers or interruptions, you can

put it in your pocket—/z'gftfed—with-

out danger of fire, and resume your

smoke when they leave.

IRVING'S
WIZARD PIPE

The

B. P. O. E.
Best Pine on Earth

For the

B. P. O. E.
Best People on Earth

Two
Grades,

Straight or

Curved Stems
Genuine French briar

bowls, best rubber stems.

A REVELATION TO SMOKERS
Tobacco above, kept dry and sweet by the riaing heat.

Porfect combustion, uninterrupted by saliva, con-

sumes nicotine tar. Antiseptic Wick in cartridge shell

absorbs all saliva. Smoke clean and f.weet enough to

inhale. Cigarette smokers quickly converted to this

pipe's use. S^yle X. $1.00. Style XX, Sterling silver

mounted, in leather-covered case, 32.00. Mailed post-

paid with 1 doz. antiseptic cartridges on receipt of price.

Wizard Patent Developing Co., Inc.

Dept. 7, l28West3lst. St., New York
Liberal Terms to Dealers

Steel Pulley
for Power Houses

The Only Steel Pulley Made
that has sufficient structural strength
to be made in large sizes and all sizes;
have :netal bushings so that they
never slip on the shaft—all are split
and are very easy to erect—being all
metal, dampness does not effect them—are always in running balance.

We want to tell you more about this.

ONEIDA STEEL PULLEY CO,
105 S. Clinton Street, CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The Rollinson Bell Ringer
will operate buzzers, door bells, hotel calls, elevator calls,

automatic gas lighters, etc., from an ordinary 110-volt

lighting circuit, without the use of batteries.
The bell ringer is made in three sizes, all three taking

100 to 130 volts from the line and changing it to 6-13-19

and 8-16-24 volts respectively for supplying the bell cir-

cuit. Using alternating current, the device may be said

to operate without cost for current.

MOHAWK'ELECTRIC CO., Albany, N. Y.

Something

for

Everybody

An Invention for

the People

To See it is

to Want it

Tungsten Adapter
For Burning Tungsten Lamps on

Any Fixture

Only one difficulty has stood in the way of the uni-
versal adoption

>
of the ^ungsten lamp—it must be

burned in a vertical position—and many fixtures and
sockets are not installed with this in mind.
The Benjamin Tungsten Adapter disposes of this

"vertical difficulty" in less than a minute's time. It
is as inexpensive as it is simple.

#
While the necessity for buying fixtures is thus ob-

viated, old ones are not infrequently improved in
appearance by the changed position of the lamps.
Let us tell you more about it.

BENJAMIN ELECTRIC MFG. CO.
42 W, Jackson Blvd. CHICAGO

WE WILL MAKE
YOU

HEAR!

r
At last the PERFECT treatment for deafness.

The genuine Pneumo-Oscillating method—the samemethod
used by all the most successful ear specialists—now ready
for your use, right in your own home. Send today for our
GREAT FREE EAR BOOK— " PERFECT HEARING."

This free hook tells you how you can treat your own
ears, just as well, yes, even better than the highest priced
specialist. And your improvement will be even more rapid
than if you wer© receiving the same treatment from a spe-
cialist, because you can treat your ears as often as they
need it, and without a cent to pay.

Remember, this is the genuine Pneumo-Oscillat-
ing treatment—the same treatment that has cured thou-
sands of cases of deafness. For the first time the treatment
is offered you right at home, and if your case is curable this
great machine will restore your hearing. Eighty-five
per cent of all people who are deaf may be cured. You may
be one of those. The Pneumo-Oscillating treatment will
tell you. So write today. GET OUR GREAT FREE BOOK

The White Cross
Ear Oscillator

The -wonderful machine which gives our famous Pneumo-Oscillating
treatments—is a boon to all who are deaf . You should read about this

marvelous instrument anyway. Don't fail to send the coupon for the
Free Book. If you are wholly deaf, deaf in one ear or merely getting
deaf, you should have this book. So send today. The road to perfect
hearing is before you . Complete communication with the outside world

.

THE COUPON BRINGS THE FREE BOOK—
"PERFECT HEARING" sent free for just your name and

address on the coupon . If your hearing is in any way affected, you
should send for this valuable free book today. No matter how severe or
how long standing your case may be. No matter even if you have been
told that your case is incurable send for this free book anyway. Post
yourself on this wonderful treatment. Get
details of our Special Introductory Offer
which lasts for a short time only. No^^ U NDRTR0M, SMITH CO.,
obligations. Just your name and^*^ Dept.llV^ 253 La Salle St ,

address is all we ask. But^*^ CHICAGO, JLL.—Please send me
send for the free booktoday^^ free and without any obligations, yonr

LINDSTROM SMITH ^^ free book
> "Perfect Hearing:." andUHluoil\um,omiir^

full particular* of your Special Introductory

CO., Dept U6X.^^ Offer on the White Cross Ear Oscillator.

253LaSalleSt.

CHICAGO,^
,LL *-Address

Fop our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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QUALITY INSURANCE
Means the elimination of

faults in your Product by
RIGID TESTS.

Shrewd manufacturers do not jeopardize their trade by shipping half-de-

veloped goods. Careful purchasers buy subject to specifications and tests.

We are the medium for satisfactory dealings. We make all manner of elec-

trical and photometrical tests and furnish you with exact and dependable data.

Elootrioal Testing Laboratories
80th St. and East: End /Wo., NEW YORK, IM. V.

The Latest Auto Signal
NO MORE BROKEN BULBS.

•I Operates with the foot independent of the motor.

<i An air dashpot, all brass, with a capacity of 27 cubic inches.

<J Costs no more than the ordinary horn.

INCREASES YOUR HONK 300%
<I Dust, water and air proof, and guaranteed to last a litetime.

<I Attached underneath footboard, and requires but five square inches.

W. G. WORDINGHAM, 211 Grand Ave., MILWAUKEE, WIS,

WIZARD TOY MOTORS
For alternating and direct current 1 1 volts—Just use your

electric light socket—The most substantial and
powerful toy motor on the market.

Wizard Motors operate on Any Light Circuit; simply hook
into the light socket; plug and cord with every order. We
make all kinds of Toy Motors. Write for Circular 27.

Cor.

THE WIZARD COMPANY,
Dearborn and Randolph Sts. CHICAGO. ILL.

TYPE D, $5 00 Express prepaid

BUSINESS •SOCIAL WFAITH
PROMINENCE SUCCESS "tALin The Master Key

MEMORY

My book: HOW
TO REMEMBER,
sent free to read-
ers. It opens the
doors of wealth
and achievement
with the master
key that fits all
locks.

You are no greater intellectually than your memory
There is nothing difficult about my method. You can study anywhere, at any time,

in spare moments. I have taught more than 40,000 people how to remember. My
method teaches you how to remember things you have seen, read and been told about,

increases business capacity, income, social standing— also how to remember faces, names,
business details, studies — develops will, concentration, personality, self-confidence, conversation,

public speaking, writing, etc. Write today for free copy of my interesting book— "How To
Remember" — and see how simple my memory training really is. Address v

DICKSON MEMORY SCHOOL, 929 Auditorium Building. Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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^fff DIAMONDS ON CREDIT <SHK°
20% DOWN 10% PER. MONTH

Why wait for your Diamond until you have saved the price ? Pay for it by the

Lyon Method. Lyon's prices are fully 20 % lower than any others. Lyon's Diamonds

are guaranteed perfect blue-white, imported in the rough, cut and polished here to

save import duties and middlemen's profits. A written guarantee accompanies each

Diamond. You have the option for exchange at any time at full purchase price. All

2113 ^00

goods sent prepaid for inspection. 10% discount for cash. Send now—today—
for our catalogue No. 2, splendidly illustrated. Established 1 843.

{ J. M. LYON (St CO. 71 Nassau St., New YorK

$-\W^•* i-uiiiMiaife" ... An >dH^/ >«&n%\%^W " ^MmP
2158 1*3 O. P2306 X%f$)«£ ^vkX

What's the Use of Working for $15
per week when you can be your own boss and earn

$200.00 PER MONTH?
This is the average earnings of more than 500 of our cus-

tomers who are operating and demonstrating our

"WONDER" CANNON SSflfcffir
No experience necessary. No dark room required. Our "Won-
der" Cannon takes, develops and finishes photo button in 30 sec-
onds ready to wear. Can be set up in 20 seconds ready to operate.
A big money make1" at tairs, carnivals, picnics and all out-door
celebrations. COMPLETE OUTFIT $25.00, including the neces- Exact reproduction of Photo

Button and Framesary supplies for making 300 finished photo buttons. Send for free circular

CHICAGO FERROTYPE CO., R<">°> 103 Ferrotype BIdg., Congress and Laflii Sts., CHICAGO

ELECTRICAL HANDBOOKS '•*'»*•
1 How to Make a Dynamo.
2 How to Make a Telephone.
3 How to Make «n Electric

Motor.
4 How to Make a Storage

Battery.
6 How to Make h "Wimsliurst

Electric Machine.
6 How to Makei a Magneto

Machine.
7 How to Mate a Medical

Induction Coil.
8 How to Make a Pocket Ac-

cumulator.
9 How to Make ft Plunge Bat-

tery.
10 How to Make a Voltmeter.
11 How to makJ a Galvano-

meter.
12 How to Make a Hand Dy-

namo.
13 How to Make a Talking

Machine.

Att Books ILLUSTRATED
S. BUSIER PUBLISHING

EACH
14 How to Make a 1-8 H. P. Dy-

namo or Motor.
15 How to Make a Toy Motor.
16 How to Make an Electric

Bell.
17 How to Make a Telegraph

Instrument.
18 How to Wind Armature*.
19 HowtoY/indField-Magnets
20 How to Make an Ammeter.
21 How to Make a Thermostat
22 Motor Rotation.
23 How to Make an Electric

Soldering Iron.
24 How to Make a small Elec-

tric Heater.
25 How to Make an Electric

Furnace.
26 How to Make Hand Feed

Arc Lamp.
27 How to Make a Jump Spark

CoH.
28 How to Make a Rheostat.

with Working Drawings.
CO., - LYNN, MASS

Made As Well

As a Watch

SAPPHIRE
BEARINGS
Our "Advance" Volt Ammeter

Accuracy beyond question. Made right and STAYS
RIGHT. Indicates in EITHER direction. Placed

in fine morocco case, with snap fastening.

ELDREDGE ELECTRIC MFG. CO,
17 Post Office Square, Springfield, Mass,

75c TO KNOW HOWTO BE A COMPE-
TENT TELEGRAPH OPERATOR

Best "Plain English" treatise on the art of Telegraphy. The
Demand Exceeds the Supply for good Operators, so be fit.

Regular price of Telegraph Instructor is $1.00; for thirty days

only we will send it to any address prepaid for only 75c.

POPULAR ELECTRICITY PUBLISHING CO., Monadnock Bldg., Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ELECTRIC
PORTABLE
POLISHING
MACHINE
Consists of small motor with
Straps for swinging over opera-
tors shoulder and on the arma-
ture shaft of the motor a flix

shaft is provided, at the end of
which is a holder for rotary pol-
ishing discs, buffs, etc. Useful
for polishing signs, railings and
other brass work. Also in the
garage central station, etc.

ELECTRICALLY OPERATED AIR
COMPRESSORS

For Garages, Saloons,
Central Stations, Air
Brush work, etc, etc.

Single and double
cylinder types.

Automatic pressure
regulators.

We make a line of small electric

lathes and a variety of other electric
specialties. Write for circulars and
price.

VICTOR ELECTRIC CO.
55-61 Market St. CHICAGO, ILL.

Electrical Testing
So You Can Understand It.

Are you limited in the knowledge of Electrical
Testing?

Are you spending lots of time and money looking
for troubles that you could locate and clear with the
apparatus you now have at hand, or could make, if

you only knew how.
It is wonderfully simple when you understand the

principle.
We tell it to you so you can make even difficult

tests the first time.
Our language and drawings simply make you see

the theory and then you cannot make a mistake.
For 25 cents we can furnish you information on

Electrical Testing subjects, written in a non-technical
manner so that you can advance in this fine of work
to the rank of an expert. The information is worth
many times the price and you cannot afford to be
without the newest practical schemes. Money re-

funded if not satisfied.

Enclosed find 25 cents for which send me the fol-

lowing instructions.

1. How to locate telephone cable
trouble with a voltmeter.

2. How to test telephone lines by ear.
3. How to wire your voltmeter to

make all manner of tests and loca-
tions. New methods.

4. How to make loop tests with a
Wheatstone bridge.

Name
Address '

.

City

25c for each
intruction.

Middleton Bros. 1361 Monadnock Block.
CHICAGO, ILL.

$1.00 Down-and
$1.00 a month for 2 mos.

will secure you this set of

Electrical Books worth over

FOUR DOLLARS—or
secure 6 paid subscribers to

Popular Electricity and we
will send them to you
FREE OF CHARGE.

First Steps

in Electricity or

Electricity for

Beginners

For the beginner in

the Electrical Trade

this book is what you
want.

Electricity

Made Simple

Just the book for be-
ginners and electrical

workers whose oppor-
tunities for gaining
information on the
branches of electri-

city have been limited

The Electrical

Handy Directory

This little Directory

gives you the defini-

tion of all electrical

words and terms.

Easy Experiments
in Electricity and
How to Make

Them
The very latest and
most valuable work
on Electricity for the

amateur or Practical

Electrician published

P E.June '09

Gentlemen:
Enclosed find SI .00 for which send me your group

No. 1 of books. I promise to pay the balance—$2.00—
within 2 months, at $1.00 per month. Title not to pass
until books are paid for in full.

Name,

Street & No

Town State.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

PROMOTED!
^ Don't worry about the boss not having his eye on you and noticing the improve-

ment in your work. Remember he is human—he is on the look-out for good men.

His success, and the firm's, depends on his ability to select the right man.

f^ If you are a little better than the other man—if you know more about your work
than he does, do you suppose the boss will pass you by and boost the other fellow?

<I You wish you had a better job. You wish you knew more, then you could do more and earn

more. Fill in the blank form below and let us tell you how these wishes can be realized.

^ Our advice, based upon the experiences of our

successful students and graduates will cost you
nothing. It may start you right and change your

whole future.

Cfl The American School of Correspondence is an educational

institution. We employ no agents or collectors. The merits

of our work make this unnecessary.

<J Advice regarding the work you wish to take up and our
complete Bulletin will be sent for the coupon. There's no
obligation attached to this— mail it to-day.

WE HELP MEN HELP THEMSELVES

AMERICAN SCHOOL of CORRESPONDENCE
CHICAGO, U. S. A.

FREE INFORMATION COUPON
American School of Correspondence:

Please send me free your Bulletin of engineering information

and advise me how I can qualify for position marked "X."

. .Electrical Engineer

. . Draftsman

..Civil Engineer

..Mechanical Engineer

. .Stationary Engineer

. .Structural Engineer

. . Municipal Engineer

. . Railroad Engineer

. .Structural Draftsman

. . .Telephone Engineer

. . .Heating and Ventilating Engineer

...Plumber

...Architect

...Hydraulic Engineer

...Textile Boss

. . .Sheet Metal Pattern Draftsman

. . . College Preparatory Course

. . . Sanitary Engineer

NAME
ADDRESS
OCCUPATION

Pop. E1e-r.fi-00.
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1 50,000 PeOple-
Attended the ELECTRICAL
SHOW at Chicago Last Year

THIS throng was made up of people interested in tne

development of electricity; particularly from the con-

sumer's standpoint.

The development of this marvelous force together with

the great strides made in the manufacture of electrical

accessories used in the home, in the office, in the factory and

on the farm, has made it v' tally important that the manu-

facturer of electrical accessories, the jobber and the supply

house should be interested and support the Electrical Show

which takes place in Chicago next year.

It is the general opinion that all who have exhibited at

this show have received benefits which they could never have

secured in any other way. The public has become interested

in the exploitation of their products to the extent that the

demand made upon the manufacturer to supply the consumer

of electric current has been greater than ever before.

The location for exhibitors in the Coliseum is a vital

point in the success of their exhibit. By reserving space con-

siderably ahead of time you will be able to secure your desired

position in the hall.

Electrical Trades Exposition Company
Monadnock Block :: :: CHICAGO, ILLINOIS

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Made in Larger Sizes. Write Us. " lARVI^" ELECTRICJAIVV1J DRIVEN

HOUSE PUMPS
70 Gal's, per hour, 1-8 h.p.

For A. C. Current - - $40.00
For Direct Current - - 30.00

Fully Guaranteed. Your money-
back if you wish.

Jarvis Engine and Machine Works
LANSING MICH.

Ring Bells Form Light Circuit
<§ No more battery troubles if you use the Vindex Transformer.
<I This small device is so constructed that it can be connected to
any electric light circuit of 110 volts and reduces the current to
the proper voltage for operating door bells, burglar alarms,
miniature lamps, small battery motors, gasoline engine ignition
and all low voltage domestic electrical apparatus.

<I Absolutely safe, andean be installed by anyone; never gets
out of order, always ready for use, and consumes so little current
that a meter will not record it.

<]] Write us today for prices and full particulars regarding this

most economical and wonderful device.

VINDEX ELECTRIC CO., AURORA, ILL.

Instructions

in Wireless

Telegraphy

Por 25 Cents we w^ sen(^ y°u a ^°° 1k te^-

how tomg construct your

own wireless outfits. Spark Coils, Relays, Coherers,

Tapping Keys, etc. Written in plain English. Facts

only—no red tape and non-technical.

ELECTRICAL EXPERIMENTERS SUPPLY HOUSE
Dept. E, 622 Wells Street, CHICAGO, ILL.

Dealers and Manufacturers of Wireless Apparatus
and Electrical Toys at low prices.

Send 5 cents postage for Illustrated Catalog—Credit Slip.

16 to 1.

FOR SALE AT ALL LEADING HARDWARE
STORES, OR SENT DIRECT,
POSTAGE PREPAID, $1.15,

Wiet-Goethe Combination Gauge

and Caliper Rule

You can carry more than sixteen ACCURATE TOOLS in your vest packet

Every High grade mechanic should have one of these tools.

Chicago Steel and Brass Works

1700 Fisher Building Chicago, Illinois
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KEEP
COOL

Enpeesee

Fans

Vogel's Cooling Cabinet

and Air Purifier

Vogel's Ventilator and

Air Filter

We are ready to sublicense manufac=

turers and dealers in Electrical apparatus

to assemble and install our apparatuses.

Write for particulars to the

Natural Power
Company

1512-14 Clark Avenue,

ST. LOUIS, MO.

LICENSED MANUFACTURERS
Haynes-Langenberg Mfg. Company,

St. Louis, Mo.
Vogel's System Co., Limited,
Unity Bldg., Chicago, 111.

Southern Illinois Electric Co.,
East St. Louis, 111.

Woodward Harold Co.,
Traction Bldg. , Indianapolis, Ind.

Brockdorff Witzenmann Works,
Berlin, Germany.

THORDARSON'S
Wireless Transformers

CASH PRICE $22.00

High Potential or step-up transformers, as powerful
as a 10-inch induction coil, for wireless telegraphy,
charging condensers, ozone generators and other ex-
perimental purposes. 250 watt capacity. Can be run
from any alternating current lamp socket.

We are equipped to furnish transformers
up to 100 K. W. capacity. Any secondary
voltage desired. Quotation on request.

Thordarson Electric Mfg. Co.
151-157 South Jefferson Street

CHICAGO

NEW AND SECOND-HAND

ELECTRIC MOTORS
IN ALL SIZES =

Let us quote you on
your requirements

Olson-Boettger Electric

Mfg. Co.

St. Paul, Minnesota.
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The New

20th Century

Ice Cream

Freezer and

Crusher

A complete ice cream plant in one machine

—electrically driven. No belts or pulleys.

Requires small space. Why not make your

own ice cream and save money? The

ideal freezer for confectioners and druggists.

Made in 2 sizes—20 and 40 quart. Write

for catalogue and prices.

R. A. Dewsberry, Chicago, III,

46 N. Morgan Street

Eye

Troubles

SEND FOR

OUR Free Eye-Book
THEN TREAT YOUR
OWN EYES

It doesn't matter what your eye trouble is, or how serious or
chronic it may be, this great Eye-Book will show you how to
treat your own eyes at home. No Knife. No pain. "No trouble.
Not necessary to see a doctor.
Our book about eyes sent free, tells all about it; things you

ought to know, but which your doctor has never told you. and
contains letters from many who have been cured.
A postal card will get the book and we will give you our free

advice if you will write us a short description of your case.
Write now while you think about it. Address

North American Eye Specialists

2477 North American Building CHICAGO, ILL.

The

Printing

Point
Badly typewritten letters convey an impres-

sion of careless business methods, but the ma-
chine is often more to blame than the operator.

The UNDERWOOD
types always reach the proper printing point. The type-bar operates

through—or with—a guide—a feature peculiar to the Underwood—and
patented. The type must go right. There's no other way. It cannot
wobble up or down, or sideways. Good looking work is easy and the
visible writing prevents operator's blunders.

The simple mechanism which secures perfect work in the Underwood is a mighty interesting exhibit of ingenu-
ity and skill. Why not come look at it? Knowledge of the Underwood will help you to secure greater effici-

ency. It will be a pleasure to help you to just as much knowledge of the Underwood Standard Typewriter as
you choose to acquire.

UNDERWOOD TYPERWITER COMPANY, Inc.
ANYWHERE
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Radio Telephone Holder in Use

ADJUSTABLE,
Flexible Tele-

phone Holder
meets ALL require-

ments and suggests

many NEW ones,

which are impossi-

ble with any other

TYPE.
The RADIO is

adaptable to any
make of desk tele-

phone and can be
mounted on ANY
s'yle of desk or
table, or on the

wall or floor.

The RADIO per-

mits one telephone

to serve four people

without getting up
from their desks.

The RAD 10 is up
and off of the desk

,

out of the way,
when not in use.

The RADIO normally holds the telephone proper in a vertical

position, yet by an ingenious device the user can tilt it so that the

position suits his convenience while using; whenreleased.it auto-

matically resumes its normal or vertical position, the arm remain-

ing at angle desired.

The RADIO makes a wall telephone and a desk telephone one.

If some one wants to use your telephone you do not have to

arise from your desk, as would be the case with some other makes
that hold the telephone so that it can ONLY be used while sitting.

The RADIO can be used while standing as well as sitting.

The RADIO, while holding the telephone perfectly secure, does

not hold it rigidly, but flexibly and always vertically unless user

desires it otherwise while using.

The RADIO is never in the way, but always ready for instant

service.

The RADIO will remain at any angle, but can be moved up or

down, or in any direction desired with the slightest touch, so per-

fectly is every part balanced.

The RADIO is simplicity and perfection, has fewer parts than
any other telephone holder, is better made and finished, better de-

signed and is of a better appearance; it is a marvel of ingenious in-

vention and meets the instant approval of all who see it,

Price $3.50 Each, Ready to Attach.

Write for Illustrated Literature.

Swedish-American
Telephone Company

CHICAGO, ILLINOIS
Radio Adjustable Telephone Holder.
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The Practical House Cleaner
We want to send this machine to every housekeeper in America who uses

electricity, that she may prove for herself that it will thoroughly clean any
room in a few minutes. All we ask is that you send your name and
address.

The Hoover
Electric Suction Sweeper

does more than any vacuum cleaning system. Unlike all other systems,
it is not necessary with the Electric Suction Sweeper to first sweep the
floor with a broom to remove pins, match sticks, etc., that lodge in the
pipes and stop them up. Nine-tenths of the work required from a clean-
ing machine is on the floor. There is little need for dusting when you
use the Electric Suction Sweeper—it takes up and holds the dust without
scattering it about the room. Yet we furnish attachments, at small
extra cost, that do clean portieres, curtains, furniture and bed clothes.

The work of spring house-cleaning becomes a pleasure with the Electric

Suction Sweeper.

The Electric Suction Sweeper sells for considerable less than any
good vacuum system, and costs but a little more than a good range,
sewing machine or other household convenience that would not give as
much satisfaction.

If you would like to try this machine at our expense—we pay express
charges and make delivery to your home.

S^sT^t Electric Suction Sweeper Co, Dept. 19, New Berlin, Ohio

SEND FOR CATALOG

This is one of the

H-K Electric
Engines

Style F

^ We make seven
styles of Engines, also

Aerial Swings, Mer-
ry-Go-Rounds, Ferris

Wheels, etc. : : :

The H, K. Electric Toy Company
INDIANAPOLIS. INDIANA
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U.S. or

n
wANADIAN

PATENTS
W« pay all expenses and

disbursements except

Government fees

ASSOCIATES throughout Continental
Europe, Great Britain, the Colonies,

South America and Canada enable us to
investigate and prosecute foreign interests
with dispatch.

Our Pamphlet No. B for the asking.

THE INDUSTRIAL LAW LEAGUE, Inc.

170 Broadway, NEW YORK CITY, N. Y.

IDEAS;

INTO

Make More Money
Increase your personal earnings or those of your business by
learning the modern method of business promotion. If you are
handicapped by the small salary of a narrow, crowded line of
work, prepare for one of the varied well-paid positions in the
great profession of advertising. If you are a business man and
want to increase the volume and profits of your business

Learn Advertising
We provide expert, practical instruction in writing, planning

and managing retail, mail-order, trade-paper or ask-the-dealer ad-
vertising, agency work and soliciting. To prove the super-

iority of our instruction we offer the mail coarse on

30 DAYS FREE TRIAL
or an evening Feee In New York. Write for particulars.
National advertisers should ask for Business Analysis
Blank for planning campaigns.

George Frank lord, inc., 333B 4th Ave., New York

Are You Using Central Station Power?
IF NOT—A WHITE LILY GAS ENGINE should be your first thought

when you BUILD YOUR OWN POWER PLANT.
Stands up under the severest tests. Guaranteed free from imperfections in

workmanship and material.

Let us give you the benefit of our Knowledge on Gas Engines when applied
to Electric Power Plants.

Our 30 days' free trial, which is the only way our Gas Engines are sold

—

ought to convince you that the White Lily Gas Engine is the only Engine for
your needs. We have data on Installing Power Plants which will interest

you greatly.

White Lily Mfg. Co.. 1549 Rockingham Road. Davenport, Iowa.

A Practical Book—for Practical Men
Electrical Wiring and Construction Tables, by Henry C. Horstman and Victor H. Tousley. Saves tedious calculations.

Every wireman, foreman, engineer, contractor, architect should have a c opy. Bound in full Persian morocco,
size for coat pocket. Price $1.50. A few handled copies, good as new, tor $1.00 each. Get yours while you can,
last long.

POPULAR ELECTRICITY PUBLISHING COMPANY. Book Department
Monadnock Block, Chicago, 111.

Handy
Won't
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PATENTS=PATENT ATTORNEYS

PATENTS Secured Promptly and with special regard
to the legal protection of the invention

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, Patent Lawyer
Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement.

Patent Suits Conducted in all States.
REFERENCES: American Tire Co., Automatic Vending Machine Co., Lippincott Pencil Co., International Ore

Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry, Morgan
Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy Co.,
Oaks Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy Box Co., Iron-Ola Co.,
By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply Co., Floor Clean Co., Fat Prod-
ucts Refining Co., Richmond Electric Co., Railway Surface Contact Supplies Co., National Electric Works, Modern
Electric Co.

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the U. S. Patent Office for
over five years resigned his position to take up the practice of patent law.

Address 12 McGILL BUILDING - - WASHINGTON. D. C.

Samuel Q. McMeen Kempster B. Miller

IS/IclVlo©r» & IVIMIor
Patent Solicitors and Patent Experts

In connection with our telephone engineering practice we
maxe a specialty of securing electrical patents for inventors,
and of giving expert advice in patent matters. We also have
facilities for marketing meritorious electrical Inventions.

1456 Monadnock Block,
CHICAGO

787 Market Street,
SAN FRANCISCO

PATENT

SENSE

1 and Patents that PROTECT
yie'.d our clients enormous profits. Write us
for PKOOF. Inventors lose millions through
wortMess patents. R. S. & A. B. LACEY,

I
Dept. 62, Washington, D. C. Estab. i86g.

raE INVENTOR'S UNIVERSAL EDUCATOR
TELLS ALL ABOUT PATENTS,
HOW TO SECURE THEM. HAS

600 MECHANICAL MOVEMENTS
also 50 PERPETUAL MOTIONS

Every inventor should have a copy. Price $ 1 .00 by mail.

Address

F. G. DIETERICH, Uray Bldg., Washington, D. C.

PATFNTS &rnilRm Invetor's Pocket Companion free.rn,tl,, « OtUUntUi Send description for free opinion as
to patentability. W. N. Roach, Jr.,

Metzerott Building, Washington, D. C

.

ENTS
TRADE NARKS AND COPYRIGHTS

SECURED OR FEE RETURNED
Send model or sketch and description of your invention

for free search of the U. S. Patent Office Records.
Our Four Books mailed Free to any address. Send for

these books; the finest publications ever issued for free
distribution.

HOW TO OBTAIN A PATENT
Our Illustrated 80 page Guide Book is an invaluable

book of reference for inventors and contains 100 mechanical
movements illustrated and described.

FORTUNES IN PATENTS
Tells how to invent for profit and gives history of suc-

cessful inventions.
WHAT TO INVENT

Contains a valuable list of inventions wanted and sug-
gestions concerning profitable fields of invention. Also
information regarding prizes offered for inventions,
among which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and $10,000 for others

PATENTS THAT PAY
Contains fac-similes of unsolicited letters from our

clients who have built up profitable enterprises founded
upon patents procured by us. Also endorsements from
prominent inventors, manufacturers, Senators, Congress-
men, Governors, etc.

WE ADVERTISE OUR CLIENTS' INVENTIONS FREE
in a list of Sunday Newspapers with two million circula-
tion and in the World's Progress. Sample Copy Free.

VICTOR J. EVANS & CO.
(Formerly Evans, Wilkens & Co.)

Main Offices, 615 "F" Street, N.W., Washington, D. C.

PATENTS
are the greatest source of profit; patent your idea before some-
one else does; a valid patent, granting as it does, a monopoly
13 an excellent business foundation ; it is also a salable piece of
property. I have constant demand for good patents; invent-
ors with good practical ideas wite. I will patent and mar-
ket your inventions. BOOK FREE.

SANDERS, 1 15 DearbornSt., Chicago III.

Fop our Mutual Advantage mention Popular

PATENTS THAT PROTECT
AND PAY

Advice and Books Free. Rates Reasonable. Highest References.

Best Services.

WATSON E. COLEMAN, Patent Lawyer
612 F St. N. W., WASHINGTON, D. C.
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"&?* Monarch Vibrator appeal
Guaranteed to be the most powerful, durable and practical vibrator of its size made.

These vibrators contain complete, perfect Electric Motors, and are made to run on their own dry cells or to attach to
electric light socket like a lamp. Fully adapted to professional requirements, yet the most economical and satisfac-

tory for home use. Light, compact, noiseless; motionless handle. To prove our strong
claims for the Monarch, we send it prepaid TO TRY FREE
Don't buy a vibrator without careful considera-

tion of every one of the above points,
including scope of guaranty.

Helps to
restore to
nature's

intended perfections. Remov-
es wrinkles and facial blem-
ishes. If too thin, it

. brings the blood
\ and develops f ull-

4 ness of the neck,
\ 4 arms or deficient

..'. parts, by building
^^^^ SB new flesh. If tco^^^^^^^ stout, it brings

the blood to wash
awav adipose tissues. Splendid for the scalo

.

for the complexion and after shaving. Prevents
dandruff, irritation, falling hair, baldness.

For Beauty

17 U lj.V Furnishes passive exercise to parts which suffer from congestion, the cause of all disease,

JT OF lJ.e3.ltil bringing the rich, purifying blood in quick response to its swift pulsations, and restoring

«————-———— normal functions. Soothes excited nerves and brings sweet, refreshing sleep.

Let us send you a vibrator, prepaid, without a cent in advance, so that you may know for yourself the wonderful

benefits of vibration when given by a Wh grade machine. Liberal allowance for old machines m exchange. Our new
Book, "Health and Beauty Without Medicine," with illustrations from life, FREE. Write to-day. Address -

MONARCH VIBRATOR CO., aVrGo.'lujNMl

WIRELESS COMMUNICATION
Now is the time to engage in the study of the new art of

wireless. The demand for trained wireless operators is

growing constantly. The recent government action has
increased the demand 100 per cent. Salaries of trained

operators range from $15.00 to $40.00 per week.

THE AMERICAN WIRELESS INSTITUTE
is the only universally recognized school in the world for

the teaching of this art.

APPLICATIONS NOW ON FILE FOR 100 EXPERT OPERATORS

Come in and be one of the first to take a position in this

new field that offers promotion, good salaries and bound-
less opportunities.

Descriptive matter free on request. Address nearest office.

27 WILLIAM STREET UNIVERSITY BUILDING
NEW YORK N. Y. DETROIT, MICH.
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Oil Wm/Sm AtOurfxpense
You to be the Judge and %/ury

We will send you, alrectlrom ourfactory, ft complete Bess lurnace beating outfit o^
1^ ,/ best quality, alt made to your measurements, for $25 to $100 less than you can buy

from dealers. We will supply special plans and full directions for installing, and will loan

you all necessary tools so you, or any man handy with tools, can put up the equipment easily.

Our Unusual Free-Trial Offer
ou test the heater. If the test

refund your money.
You may place the purchase price in the hands of your local banker, who will hold it until Jan. 1st, while-y
is not satisfactory, ship the goods back to us. We will pay the return freight charges, and the banker will

Special Heating Plans Important Booklets Free
You send us a rough sketch of any building you wish to heat and
.we will have our experts prepare a simple, clear plan showing the
"best possible arrangement of furnace, pipes and registers, for your
building, together with the exact cost to you of the complete
outfit. The plan, and our advice are absolutely free. No obligation
on your part to buy of us or to pay us one cent.

At great expense we have compiled and published two very import-
ant booklets which are sent free to those who write. Our booklet,

"Modern Furnace Heating" contains numerous illustrations and
clearly explains every principle involved in furnace heating for any
class of building. "These Bear Witness" gives the names of

thousands of users of Hess Furnace Outfits, to whom we refer

The Hess Steel Furnace Burns Any Fuel. Besides any kind of coal, gas or wood,
any other fuel, such as chips, twisted straw, corn cobs, etc., may be utilized and money saved.

Wrho MowSSSSdSf Hess Warming A Ventilating Co. 12 Tacoma Bldg.
CHICAGO

The Baby
Torch

with a match.
BURNS without air-pres-
sure : gives intense blue
flame. The smallest, most
compact and efficient
torch made.

For Electricians, Wiremen
and Automobile Users.

WRITE FOR PRICES

H. W. HARROLD
Valparaiso, Ind.

ATFIUTQ PORTRAITS 35c, FRAMES I5c fMvitni I ^9 sheet pictures lc, stereoscopes 25c,
v.ews lc. 10 days credit. Samples and Catalog Free.
Consolidated Portrait Co., 290, 110 W. Adams St., Chicago.

Robert Pocket Meters
For general battery testing

Dead-Beat Accurate, Durable, Guaranteed
Send for Catalogue
Volt-Ammeters

•-3 Volts, 0-30 amperes, $6. lncl. I'th'rcase
0-6 Volts, 0-30 amperes, 56, •

8-12 Volts, 0-30 amperes,

t-30 amperes,

»-3 Volta, -

•-6 Volts, -

0-121Volts, -

ROBERT

Ammeters
$4. lncl. I'th'r case

Volt-Meters
54. lncl. I'th'rcase

- - $4. " ••

;;

INSTRUMENT CO.
68 Shelby St., Detroit, Mich

FAITH0RN CO.
PRINTERS
===== AN 3

ENGRAVERS
== FOR =

PUBLICATIONS

FAITHORN CO.
66-74 Sherman Street
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P0MJ1IR

KNOW
ELECTRICITY

You are interested in electricity

—everyone is.

You are familiar with hundreds
of its applications but there are

thousands that you have never
dreamed of, and new ones are

coming up every day.

Electricity is fast becoming the ruling power in

industrial and home life, and you owe it to yourself to

become familiar with its principles and its possibilities.

The best way to do this is to read

POPULAR ELECTRICITY
the new magazine that tells you all about this marvelous
force in language you can understand.

There are no technical discussions, everything is

presented in a simple, entertaining style.

Only $1 a year ($1.50 Canadian and foreign). Simply
fill in the coupon and send to us with a dollar bill. Also
enquire into our subscription proposition. You can
make easy money and a lot of it.

Enclosed find $1.00 ($1.50 if Canadian or foreign) for which send

POPULAR ELECTRICITY for one year to

Name

City

Street No State
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THE "POSITIVE"

ELECTRIC

VACUUM
CLEANER

THE PORTABLE "POSITIVE'

1 HAS NO VALVES

Portable, Light and Efficient for

Private Homes, Hotels, Hospitals, etc.

The "Positive" is an efficient vacuum cleaner and

will do more than pick up surface dirt. It will renovate.

It is substantially constructed along the right mechan-

ical principles. Easy to operate and will last a life-time.

Will maintain a vacuum of 9 inches at the nozzle.

The "Positive" is handsome in appearance, the entire

machinery being enclosed in a highly polished oak cab-

inet. Operates from any ordinary incandescent light

circuit.

THERE ARE NO BAGS TO CLEAN

Manufactured only by Write for Catalogue

ELECTRIC CLEANER CO.
General Sales Offices r-UlPAPA IT c A

1654-5-6-7-8-9 Monadnock Block CHICAUU, U. £>. A.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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X THE' BEST LIGHT
A portable, pure white, steady, safe

light. Brighter than electricity or
acetylene. 100 candle power. No grease*,
dirt nor odor. Lighted instantly. Costs
2 cts. per week. Over 200 styles. Every
lamp warranted. Agents wanted. Write
for catalog. Do not delay.

THE BEST IilGHT CO.
380 E. 5th St., Canton, Onto

MAKES ANDBURNS ITSOWN GAS

TELEGRAPHY
The Omnigraph Automatic Transmitter
combined with standard key and sounder.
Sends you telegraph messages at any speed*.

p 5 styles, $2 up. Circular free.

OMNIGRAPH
MFG. CO.

39 H. Cortlandt St., New York

WIRELESS TEL-EGRARHY
THE FIVE MILE OUTFIT, the most efficient complete

sending and receiving station for distances of 5 miles. The
range of the receiving station is limited only by the power
of the transmitter. Price, complete, $9.15. Same outfit, with
2-inch coil, tor 10-15 miles, $12.90. 2-inch coil, $7.75. H-inch
coil, $5.00. All our coils are wound to produce a heavy, hot
spark and are absolutely guaranteed. Our new Corborundum
Detector is guaranteed superior to the electrolytic. Each,
$1.00. Send stamp for large illustrated circulars of all kinds
of wireless goods.

INTERNATIONAL WIRELESS CO., Dept. E., Lima, Ohio

W. H. CRUMB & COMPANY
Engineers Contractors

Telephone Engineering and Construction
Plans, Specifications and Estimates

Promptly Furnisked.

835 Monadnock Bldg., Chicago, 111.

DO YOU LIKE TO DRAW?
THAT'S ALL WB WANT TO KNOW

Now, we will not give you any grand prize
-or a lot of free stuff if you answer this ad.
Nor do we claim to make you rich In a week.
ut if you are anxious to develop your talent

with a successful cartoonist, so you can make
money, send a copy of this picture, with 6c In
stamps for portfolio of cartoons and sample
lesson plate, and let us explain.

The W. L. EVANS SCHOOL OF CARTOONING
325 Kingmoore Bide., Cleveland, Ohio.

WIRELESS EXPERIMENTERS, ATTENTION!
We keap the highest grade wireless and electrical supplies

i n stock. SPECIAL THIS MONTH ONLY. Imported graph-
lie cups for your electrolytic detector $.15, Wollasten wire .0005
per inch $.10 and .00001 per inch $.25 SPECIAL. U in. SPARK
COIL.

For $6.25 we sell Detectors, Coherers, Condensers, Tuning
Coils, Te•Receivers, Spark Gaps and COILS. Send 2c. Stamp
for .arge catalogue. SPECIAL PRICES GIVEN TO OUR
NEW CUSTOMERS. Write now. Don't delay.

THE 1. W. T. WIRELESS, 728p Broadway, Brooklyn, N. Y.

Electric Motor Watch Charm
A genuine Electric Motor, inclosed multipolar*'

type. Runs 2000 revolutions per
minute. Highly polished and

plated. Apowerful"Pocket
Battery" with every outfit.

Postpaid. $1.00,.

CUT ACTUAL SIZE

DESPATCH MFG. CO.
fi2 N. First St.. Minneapolis. Minn.

Manz Engraving Co.
Holister Press

75 E. Monroe Street, Chicago

Desirable Quality, Reliable Service
Staple Prices. Send us your wants.

FOOT AND ELECTRICAL DRIVEN
Power and Turret Lathes,
Planers, Sharpners, and

Drill Presses.
Write today for our Complete Catalog.

Shepard Lathe Co.
B. 131 W. 2nd St.. Cincinnati, Ohio

DYNAMO - MOTOR $3.85
(A Dynamo and Motor in One)

As a dynamo It will light 40 candle power,
operate Induction colls ; charge storage bat-
teries; decompose water; electroplate, etc.

As a motor, will operate sewing machine.
jeweler's lathe, emery wheel, circular saw, ad-
vertising devices, and other useful appliances.
Send stamp for catalog. Nos. 11 and 12 of

new things electrical.

ARROW ELECTRIC CO.
103 South Canal Street, Chicago. Ill*

M\r.\C TDirW^OurHatcst illustrated book
WfWllv 1 l\ll/l\J tells you how to do all

1 kinds of tricks. GET ONE
and shine as a star entertainer among your
friends. Price only 25c. Send for catalog.

PEERLESS TRICK AND NOVELTY CO.

Dept D, 3146 & 3148 State St., Chicago, 111.

DIE MODELS SPECIAL
WORK TOOLS MACHINERY
NATIONAL STAMPING AND ELECTRIC WORKS

153-159 S. JEFFERSON STREET. CHICAGO. ILL.

This most remarkable 2-8 inch Cfofif] Mil fill TIP
plate absolutely generates in wet OL&LJ.U. LUaLlllJlU

weather, the only one in the world guaranteed to do
so. Gives a 3 inch spark, 100% greater output for its

size than any such machine ever made. Send stamp for cata-
logue.

THE HERTZIAN ELEC. CO.
1009 E. 42d Street Brooklyn. N. Y.

NO o-r F* I O JK ft.ANYTM
m\ A 3c Stamp will secure our New Big Catalog. Posi-

^ tively the most comprehensive of its kind pub-
.«- lished. 25 patjes of Experimental and Higher Grade

q Wireless Outfits alone.

U J. J. DUOK _ ^T 428 St. Clair St. TOLEDO. O.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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EXCELSIOR AUTO-CYCLE
Wins again, defeating all

other motor - cycles and
automobiles in two great

Hill Climbs.

At Atlanta, Ga., two Ex-

celsiors First and Second,

winning by a wide margin

over stripped racers.

At Redlands, Cal., four

Excelsiors finished 1, 2, 3

and 4 on a hill 15 miles

long and one mile high in 18 min. 5 sec.

The winning automobile, a 60 H. P. stripped racer, required 24 min. 12 sec.

These were all strictly stock Excelsiors and their accomplishment tells the story of

Excelsior quality.

EXCELSIOR SUPPLY COMPANY
Established 1876 233-237 Randolph Street, Chicago, Illinois.

j, (L-S & '-
{ijiiti.'

'

j

Save Money!

The
Lightning
Storage
Battery

Guaranteed for one year.

6 Volts, 60 Am
6 Volts, 80 Am

peres - - $12.50
peres - $16.50

Used for automobiles, marine igni-

tion, vibratory outfits, fans, etc.

This battery is cheaper by far than
. dry cells— it can be recharged
any number of times at the small
cost of 15 to 25 cents.

Write for FREE catalog, also

special price on nine inch fan
and battery complete.

LIGHTNING ELECTRIC
& ACCESSORIES CO.

172 Michigan Ave., Chicago, 111.

BEST

HOT WATER
RESIDENCE
HEATING
BOILER MADE

Guaranteed and Sold Direct

Where We Have no Agent

Capacity of Heater nearly
doubeled without additional
fuel by use of Center Pipe
carrying water up through
the center of deep fire pot.
Heats from all sides.

We want to sell youaheater.
Write us today.

Heating Co., Dept. B Aurora, III.

Electric Power Motor
Sample prepaid for Q£f»
Agents wanted «wv

Empire Elec. Works, 1174 Bridgeport, Conn.

I_ E T E L_ E O R A R M YARN
Start right. Get The Telegraph Instructor by
C. M. Hodge. Best "Plain English'' treatise

on the art ever published. For beginners or

practical men. 260 pages. Fully Illustrated.

Regular price $1.00. Special 75c prepaid.

POPULAR ELECTRICITY PUBLISHING CO.

Book Department Monadnock Block, Chicago, 111.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Wm. H. Crane Mable Hite David Warfield E. S. Willard

,w»*wp^»

THESE 22 STARS
And many more use and endorse the Swedish Electric Vibrato?.

Copy of letters from them stating what it has done for them
mailed FREE to any address.

Cecil Lean

Florence Hoi brook

W. W. Hinshaw

This Vibrator is a Gymnasium, a Physican, a Beauty and Health builder
and Youth Restorer* all in one. It gets right down to the centers of Natural
Stimulation and Revitalizes you Permanently. No bad after effects as with
drugs. It Reaches the Nerve Basis, increasing the flow of Nervo Fluids. It

Exercises, Strengthens, Revitalizes, gives New Energy, Soothes and Rests
you, all at the same time, by reason of its wonderful 50,000 Penetrating
Vibrations per minute and its Perfect Rhythm.

"HEALTH, STRENGTH, ENERGY ARE CONDITIONS OF HAR
MONIOUS VIBRATION." " Disease is interrupted or discordant vibration.'

The Swedish Electric Vibrator will give you the Perfect Rhythm of health
It will Unclog the bowels in Two Minutes.
It will Recharge, Revitalize and Re-energize a fagged man or woman,
A few touches with the Vibrator will Cure Any headache.
It will touch the morphic nerve and soothe the most restless to sleep.

It will Bring the bloom of youth to faded cheeks—The Kind That Won't
Come Off.

It will loosen the scuff and dandruff, cause the hair cells to resume healthy
action; Brings the life-giving blood to the scalp and apparently Resurrects
the dead hair cells and follicules as Plenty of New and Glossy Hair is the result.

It will cure any case of Rheumatism.
It will do and cure a thousand and one things that we would like to tell you How it does and

Why. Don't be skeptical. Write us about Any ailment or conditionand we will give you free advice
JUST HOW to effect a cure or Correct a condition.

We have a Book of many pages, Illustrations, Charts, Diagrams and Instructions in

Plain English which we will mail Free to any address.

OUR DIAMOND MEDAL Vibrators are operated by batteries or electric light current.
The most Efficient and Powerful Vibrator of Any size or price. The Only Vibrator with a
Perfect Rhythm . A Vibrator without a Rhythm is like a ship without a rudder.

GUARANTEED FOR FIVE YEARS. PRICES Within the Reach of All.

SWEDISH ELECTRIC VIBRATOR COMPANY
602-640 Farragut Avenue, CHICAGO. ILL.

Trixie Friganza Joseph Sheehan Frank Gotcb John Kling

*
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Elsie Janis Kyrle Bellew Mabel Taliaferro

Battery Cur-
rent Operated

Vibrator for
use where elec=

trie light cur-

rentisnotavaik

able. Batteries

and all come in

this portable

case.

Showing
Battery Vi-

brator and
fine point

Applicator.

Showing Vibra-

tor proper with

Vacuum Cup
Applicator.

Electric Light
Current Opera=
ted Vibrator
Outfit. This
Vibrator oper=
ates on either
110- 120 volts,

direct or alter=

nating current;
60 cycles also
wound special
for 133 cycles
and 220 volt

D.C.

Joe Weber

Julia Sanderson

Harry Bulger

Camille D'Arville

Mordecai Brown Frank Chance Michael Donlin

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The Third Annual

New York Electrical Show

will be held in the

Madison Square Garden, New York

October iith to 21st inclusive

THIS year's show will have a

large number of industrial ex-

hibits, which will be of great

interest to New Yorkers and also the

many visitors that will be in town for

the Hudson-Fulton Celebration.

The price of space will include all

decorations, which will be a great con-

venience and saving to exhibitors c

For space write to

The Third Annual

New York Electrical Show, Inc

1 24 West 42c! Street, New York

™—"«^™«i " ! H1IIB III — Willi IP I III I

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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FOR THIS

COMPLETE

BATH
ROOM
OUTFIT

Clean—Sanitary—Odorless—Newest Designs
Best Appliances— Finest Nickel Trimmings

Here is an example of our ability to save you 40 to 60 per cent in the purchase of high-grade plumbing
fixtures. We guarantee that every article used in this outfit is absolutely brand new and first-class in
every particular.

THE BATH TUB is spotless white porcelain enameled, with heavy roll rim and of very graceful shape.
THE LAVATORY is beautiful, spot' ess white porcelain enameled, with full set of nickel-plated

trimmings.
THE CLOSET is the latest and most sanitary, vitrious syphon jet; polished solid oak seat and tank.
THE ACCESSORIES include bath seat, nickel-plated soap cup, two towel bars and toilet paper holder.

NO JOINTS TO WIPE, all threaded pipe connections.
This is our No. 3% Outfit, and our price of $50.00 absolutely includes all of the plumbing fixtures shown

in the illustration, properly crated and packed for shipment.
This is but a sample of the many different styles that we offer for sale. Fifteen different combina-

tions ranging in price from $25.00 to $200.00. Our prices will save you one-half what your plumber wonld
ordinarily charge you.

We furnish a written binding guarantee with every outfit that we sell. If any material is not fully
up to our representations or your expectations, we will exchange at our freight expense or refund your
money.

Olir RfkArf nn PllimHind Mafp-rial contains charts, drawings and diagrams; showsUUr DOOn On rlUmDlIlg naieri<U how any ordinary mechanic can install plumbing
fixtures without wiping joint; also tells how to secure perfect sanitation. We send it free if you men*
tiqn where you have seen this advertisement.

Heating Plants from $100 Up
We save you from 30 to 50 per cent.
Send us a sketch or diagram of your house for our estimate.
Steam and hot water heating plants of modern construction fur-

nished you complete, ready to install. Our efficient Engineering
Department furnishes you correct heating ideas. Any handy man
can install our plants, either in new or old buildings. Our complete,
yet simple, instructions sent with each plan.

Write for Our Book, "COLD WEATHER COMFORT"
A useful heating guide. Gives full and necessary information

on the care of your plant. Contains one thousand heating hints.
Mailed free to any one mentioning this publication.

Our 500-page catalogue. No. 891 on merchandise for the
Home, the Field and the Work Snop is mailed free

We buy our goods at Sheriffs' and Receivers' sales.

CHICAGO HOUSE WRECKING COMPANY
35th and iron Streets, Chicago



Thor - Electric
WASHWOMAN)
HOUSEMAID V

MAN-OFALLWORK )

ALL
IN
ONE

Washes and wrings by electricity without packing the clothes in a wad, as many other
washers do—keeps the water hot during the wash—and, with its UNIVERSAL ROD,
operates the ironing machine, the ice cream freezer, the grindstone, and performs count-
less other household tasks.

READ WHAT

Pomeroy, Wash.,

Jan. 29, 1909.

We enclose herewith

draft in payment of

your invoice of Jan.

9th. The two "Thor

Electrics" arrived on

the 27th inst., and
were sold immediate-

ly. Please enter our

order for six more.

TVCANNON
POWER CO.

OTHERS SAY

Chico, California,

Dzc. 26, 1907.

I have been trying

for the last ten years

to get a cylinder wash-

er in which the cylin-

der would revolve in

both directions but

could not find one un-

til I Jieard of yours.

A.H.LOCEY.

THE THOR MAKES WASH DAY REST DAY

Sent on 50 Daysf Free Trial
Write Us for Free Illustrated Book, "Easy Way Wash Day," Showing All Styles,

Sizes and Capacities.

HURLEY MACHINE COMPANY.
1204= 59 S. Jefferson St.,

CHICAGO.
74 First St.,

SAN FRANCISCO, CAL.
2504 Flatiron Building,

NEW YORK.
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Yours 2 Years for $1.50
AND YOU GET ITOIT'IT1

"Standard Wiring" M. M-jEj

PRACTICAL
ENGINEERThe Best

Reading Bargain

on Earth

*I Practical Engineer
is a big, up-to-date paper
for live engineers. From
cover to cover it is packed
with interesting illustrated

articles, crisp, snappy,
helpful editorials, experiences of steam
and electrical engineers and the latest

and most useful facts about the instal-

lation, operation and care of machinery
in Central Stations, Electric Light
Plants and Isolated Power Houses.

^You'll like Practical Engineer.
You'll enjoy and profit by the elec-

trical department it contains. You'll
also profit by the plain, practical in-

struction it gives—instruction adapted
to the needs of the-man-on-the-job,
and presented in clear forcible "down-
on-the-earth-style" easily understood
be every engineer.

*J| It's the paper you need. It will make your work easier and help you to

do it better by pointing the way to better methods and cheaper results. In fact

you'll get from each issue of PRACTICAL ENGINEER more good sug-
gestions for improving your work, lessening labor and cutting costs than from any
other source. Don't be without this big instructive journal.

*il Send in your subscription with SI.50 today. You'll receive the June 140-page
electrical number and Standard Wiring by return mail. The June number is a
complete book on the Isolated Electric Lighting Plant. It tells how best to place
lights—the number of lights needed for certain work—the efficiency of different

styles of lamps—How to install conduit wiring, cleat wiring, concealed work—How
to figure size of wire needed in electric circuits—How to arrange switchboards

—

How to connect up generators—Hints on Storage Batteries, and hints on the

^ care and management of complete electric plants. You ought to have this
N
N June number. It alone is worth the price of subscription, but you get in

\ addition a $1.00 book—"Standard Wiring"—absolutely free, and 23
other crack-a-jack numbers of PRACTICAL ENGINEER

Save Money, Delay and Trouble

MURRAY IRON WORKS CO., Burlington/

k

\
\

for a period of 2 years.

./,/.
N

\
N

Fill out and send in the attached coupon with

your personal check, money order, or $1.50

cash. The Electrical Number and book

\ "Standard Wiring" will be sent to you
\ by return mail and if you dorCt think

>. you ha ve your vwney's worth , re-

359 Dearborn St., \ turn the DooJc a "d we wiU

Chicago, 111. \,

Practical

Engineer

\

cheerfully

money.
refund your

Send coupon
For the enclosed $1.50, send me Practical

Engineer for two years and include without \
cost, Standard Wiring, by Cushing, as illustrated

above, which I understand will be sent by return
mail with a current copy of the paper.

Name

with $1.50 today,

for this offer is

v Urn ited.

I "Standard

P Wiring"

a $1.00 Book
FREE

|JF There is nothing laterW nor better than this 1909
edition of "Standard
Wiring." This book is

universally recognized by engineers
and electricians as absolute authority
on inside and outside wiring and
construction for all systems. It

gives you every necessary rule and
requirement for safe, easy and eco-

nomical interior and exterior work.
It contains just the information you
need and is correctly and clearly

written and illustrated. Do you
know all about circuit breakers and
fuses? How about the installation,

care and wiring of dynamos? Can
you splice right? Do you know
what to do in case of 'special wiring?

^^^"" Can you estimate the size of wire
wmr for any condition? If you can't
say "Yes" to these questions, and hundreds of

others, you need "Standard Wiring."

Simply fill oid the coupon, enclose it

with $1.50 and "Standard Wiring"
will be sent to you free by return mail
with June PRACTICAL ENGI-
NEER as a starter.

Canadians please add $1 extra for postage.

Address

.

City. State .

Occupation

S

Mail Coupon to
PRACTICAL ENGINEER

;io9 Dearborn Street
Chicago, 111.
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LET US FIGURE
on all your Electrical Work. Some of the

largest contracts on Electrical work in the

country have been performed by us.

WE INSTALL
Power and Light Plants. Genera-
tors and Motors, Electric Light
and Power Wiring for Factories,
Churches, Schools, Colleges, The-
atres, Office, Store and Residence
Buildings.

Estimates cheerfully furnished for this
class of work in any part of the U.S.

WE MANUFACTURE
Switchboards, Panelboards, Steel
Cutout Cabinets, Junction Boxes,
Service Switch Boxes, Theater
Stage Plugs, Experimental Switch-
boards and Appliances for High
Schools and Colleges. Newgard re-
ceptacles and other electrical spe-
cialties.

All Electrical work at the Chicago Electri-
cal Show installed by us.

Manufacturers of the Famous "Newgard" Waterproof
Receptacle and Globe.

HENRY NEWGARD <& CO.
30-32 West Monroe St., Chicago, 111.

STAR
Anchors
Never Pull Out

You will not have to do your work over again

if it is fastened up with our soft lead composition

anchors This anchor (fig. 2) is inserted in any

material desirable to fasten the object to, either

of BRICK, STONE, MARBLE,
CONCRETE, TILE or WOOD
Run screw (fig. 1) through hole in article, on

into anchor; the anchor spreads out at the inner

end (fig. 3) wedge shape, holding very firmly.

Used by electricians for constructive work.

We make all sizes. Samples on request.

Send for descriptive Circular.

STAR EXPANSION BOLT
147 Cedar St., New York

CO.

[25c BOOKS]
Our 25c Electrical Books are

immensely popular

Here are some of the Titles

Electricity

Dry Batteries.

Electrical Circuits and Diagrams,
(Part 1) Direct Current.

Electrical Circuits and Diagrams,
(Part 2) Alternating Current.

Electric Bells and Alarms.
Modern Primary Batteries.

Experimenting with Induction Coils.

Induction Coils. How to Make and Use Them.
Simple Experiments in Static Electricity.

The Wimshurst Machine.
Alternating Currents, Simply-Explained,
Small Accumulators.
Small Electrical Measuring Instruments.

All Fully Illustrated

Mailed postpaid upon receipt of price

Send for full List of over 60 TitlesFREE

SPON ®. CHAMBERLAIN
123 E. Liberty St. NEW YORK

Tfntercontinental
TILp n ivlfr^ity

BOARD OF DIRECTORS
Includes Justice DAVID J BREWER,
TJ. S. Supreme Court ; Hon. MARTIN A.
KNAPP, Chairman Interstate Commerce
Commission and Senator CHAUNCY M.
DEPEW. EDWARD EVERETT HALE,
Co-founder.

Hon.David J,Brewer

Hon.MartinA Knapp

Edward ETerettHul*

AsktorCatalo&22
State course
wanted

Instruction by mail in prac-

tically all Iine9 of business,

scienceand education.
Law-Bookkeeping—Ac-
counting— Civil Service—
Engineering — Mechanical
Drawing—Business Letter

Writing. 160 separate
courses. To be well ed-

ucated is to be well

paid. We will help

you to a bet-
ter place^^ University
in life ^ 1444 "L' Street.

Washington . D. C.

Please send the year book and
catalog

I am Interested in

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

No Telephone Burden
If You Have a Private

Independent Telephone

One of these 32-page Books will explain

<I Oar Booklet No. 80 contains valuable in-

formation for every person interested in inter-
communicating Telephones and private
Branch Exchange Systems for use in

HOME—OFFICE—FACTORY
BANK—HOSPITAL— HOTEL

Send for Booklet No. 80— Second Edition
Sent free upon application to either office.

STROMBERG- CARLSON
TELEPHONE MFG. CO.

ROCHESTER, N. Y.

CHICAGO, ILL. KANSAS CITY, MO.
There are over 1,100,000 "S-C" Telephones in use.

ONLY 25c
FOR THESE

PRACTICALBOOKS
IN PLAIN ENGLISH

Splendid for beginners and amateurs. Full of

helpful hints for advanced students and work-

ing electricians.

The Study of

Electricity for Beginners
By Norman H. Schneider

Comprising the Elements of Electricity and Mag-
netism as applied to Dynamos, Motors, Wiring and
to all Branches of Everyday, Practical Electrical

work. Gives a good working knowledge of the

subject and enables the reader to readily under-

stand more advanced works. 88 pages, with 54
Original Illustrations and six tables. Paper covers.

Price 25c.

Dry Batteries
How to Make and Use Them

By a Dry Battery Expert

Carefully revised with additional notes by
Norman H. Schneider

Giving full detailed instructions for making Dry
Cells of any shape and size, especially adapted for

Automobile, Launch and Gas Engine work, Medical

Coils, Burglar Alarms and for all purposes requir-

ing a first-class Battery. 59'pages, with 30 Original

Illustrations. Paper covers. Price 25c.

USE THE COUPON
Draw a line through title not desired, if you
do not want both books.

Popular Electricity Publishing Co.,

Monadnock Block, Chicago, 111.

Gentlemen:—Enclosed find. -cents, for which

send me Study of Electricity for Beginners

—

Dry Batteries, How to Make and Use Them—
as advertised in Popular Electricity.

Address.

Tou-n StaU

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ELGIN WATCHES credjx

BIG SPECIAL This Month
17-Jewel Elgin only $14.12

Let me
sendyou this High-Grade

Y Genuine Elgin 17-Jewel
Watch in Hand Engraved
case on Free

P. S. HARRIS,
Pres. Harris-Goar Company.

The House that sells more
Elgin Watches than any other

firm in the world.

This watch has 17 genuine ruby jewels, micromet-
ric regulator, patent Breguet hairspring; is factory

tested, finely finished throughout and regulated to the
second.

%A/fi-f*k ^A/f^U for our Bi* Free WatchWW rllC? lUllay Catalog. It tells all about
our Easy Credit Plan and how we send Elgin 19-Jewel B. W.
Raymond and 21 and 23-Jewel Elgin Veritas everywhere on

Free Trial, without security or one cent deposit. Positively Guaranteed to Pass any Rail-

road Inspection.

We ask no security and no interest—just plain honesty among men. Our Elgki Watches
are so well known and our CREDIT PLAN so Easy, Simple and Fair, that no matter
where you live or how small your wages, we will trust you, so that you and every honest
man andwoman can own a High-Grade Elgin Watch in a beauitful Guaranteed 25-year Gold
Case and wear it while paying for it in such small payments that you never miss the money.

SR'fJSSS NO MONEY DOWN
You assume no risk whatever in dealing with us, because, before you buy or pay one cent,

we place the watch right in your own hands and let it do its own talking. Elgin Watches
are made strong and accurate. They will stand hard usage and last a lifetime. This is

the reason we can send them on approval and Guarantee Safe Delivery. If we were hand-
ling a flimsy, off-brand watch we could not make this guarantee and sell them on credit.

You Cannot Afford to Buy an Unknown, Off-Brand Watch at all

!

You cannot afford to buy a watch of any kind until you have our Catalog and Prices, t

for we are the LARGEST WATCH HOUSE IN AMERICA. #
We Self Only Genuine Elgin Watches, and our Catalog contains the ^^
True Factory Description of Every High-Grade Elgin Watch made. It is Free. + /&

BARGAINS FOR WOMEN
UVERY woman should send for

our FREE Catalog, because it

will pay you to have our Prices

and Easy Credit Plan. It enables

you to buy Diamonds, Watches,

Solid Gold Jewelry, Silverware, etc,

and pay for them out of your pin

money. Write Today for
Catalog. Do it NOW!

HARRIS-GOAR CO.

Just Your Name |^>
**•*§ AWWf-ACO on a Postal SMB^^T **Aand Address or the COUPON + t JW
will bring you our ^AT'AS ^/2BIG FREE +*** * *%M-%S%X
and a photograph and history of the V ^sd?^^^
Elgin Factory, Largest in the World. +&/<§>

"'

Harris-Goar Co. *?%%

Kansas City, Mo. //iw^

A*

1288 GRAND AVE.,

rP'>>>°
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JUST READY
A book that has long been wanted by the men who do the work—one at a reasonable price which
the Electrician could afford to buy. Drake had the nerve to produce this book at that price and not
only that but obtained authors of the highest reputation as writers of practical Electrical subjects to
write it—Order it today. If it is not all we claim for it, send it back and we will return vour
monev immediately. PRICE ONLY S1.50.

PRACTICAL ARMATURE AND MAGNET WINDING
By HENRY C. HORSTMAXX and VICTOR H. TOUSLEY

Authors of Modern Wiring Diagrams and Descriptions—Modern Electrical Constructions—and Electric Wiring Tables

While the subject of armature winding has, in the past, been more or less com-
pletely covered, most of these works have been either too technical in their compo-
sition or have required a fair degree of knowledge of the subject before they could
be clearly understood. There has been need for a book covering this matter which,
while giving all that is necessary for an intelligent understanding, will, at the same
time, present the matter in such a simple lorm that it can be readily grasped by
those who have not had the benefit of a previous education along this line.

This book treats in a practical and concise manner this very important subject.
All practical armature windings are fully explained with special attention paid to

details. All questions which are apt to arise in the minds of the students have
been completely answered. «*

Numerous illustrations have been supplied, and these, taken in conjunction with
the text, afford a ready means for either the study of the armature or for a book of
reference.

It has been the aim of the authors to supply ah the necessary information required
by the subject and. at the same time, to give this information in as condensed and
brief a form as is consistent with a clear understanding.

Various useful tables have been especially prepared for this work and these will
not only reduce to a minimum the number of calculations required, but lessen the
possibility of errors.
A chapter on the calculation of armatures gives complete information in detail

for the design of an armature.

16mo, Pocket Size, Full Persian Morocco Leather, Round Corners, Red Edges, $1.50

Sent to any address upon receipt of price

Frederick:
P. E. FISHER BEDG.

J. DRAKE
PUBLI SHER S
Send for Catalogue FREE

& COMPANY
CHICAGO, IEE.

It is furnished to operate by hand or power,

tells you more about it in Circular No. 7.

LET US SEND YOU
THIS IRONER

FOR
30 DAYS'

FREE TRIAL
to convince you that the "Sim=

plex" will do your ironing better

than any laundress can do it by
hand in 1-5 the time without

tiring effort. The ironer cost

only 1J cents an hour to heat.

Write today for our booklet that

AMERICAN IRONING MACHINE COMPANY, 30 Lake St., Chicago
I , , „ i
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This Key Chain Free
What It Is

The keychain replaces the old fashioned key ring which is so uncomfortable

in the pocket. The keys lie flat—no bulging, sharp pointed bunch to wear holes

in the pocket. Turning the horse shoe so one point parallels the chain, enables

one to quickly slip keys on or off the chain. Chain is heavily nickeled, while

the electric lamp ornament is of handsome silver ox. finish.

How To Get It

The key chain is Free. Simply read this announcement

which will tell you how to fill in the coupon—then clip the

coupon and mail to us. The key chain will be mailed

to you promptly.

Electric Shop
Michigan and Jackson Boulevards, Chicago

With the above name and address, we have lately opened one of the most

elaborately appointed and complete exhibit and sales rooms in America. No
matter what may be your interest in things electrical, Electric Shop is

designed to supply your needs, either in person or by correspondence, with the

utmost satisfaction, both as to quality and. price.

To Consumers of Electricity
And The Public Generally

Whatever electrical lends to decorativeness, to health, comfort, convenience or eco-

nomy—whether in the home, office, store or factory—it may be had at Electric Shop.

To Contractors and Supply Builders

Electric Shop is a place where you may leave or send orders on our great ware-

house for electrical supplies, equipment and fixtures of every description. Contractors will

find it advantageous to procure all their electrical supplies from this one source, both

as regards prices and freight transportation.

To Central Stations / <>'

Central stations, desirous of increasing the consumption of electric current f jjr>

by supplying their patrons with electrical utensils, devices, appliances, lamps, J S&
lall or large motors, will find in Electric Shpp every practical mod- j* ^ <^\

ern device in the electrical line. We invite correspondence on this subject, y ^ &•
.
^v^

Send Us This Coupon S<^^<^<$WT

e wish to send out, from time to time, booklets and print- jf. <j> *$* /y" X>

ed matter pertaining to electrical goods in which you will be J fr $? ^ n5

vitally interested. Please indicate by check marks in the j> £ .^ C^C
squares (in coupon) from what view-point you would be -r ^ ^
most interested , in such literature. Upon receipt of /,/^A
the coupon so filled in, the key chain will be prompt- jf . $? d^sdyC
ly forwarded to vou. _r ^ -^ ^ \^/

Electric Shop //'%?/.,
Michigan and Jackson Boulevards j* £ c^o> o^

Chicago, in. / 4? y O ^s
j^

v
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THE PROBLEM SOLVED
YOU CAN HAVE MODERN SANITARY PLUMBING installed in your home at a very LOW COST,
for our "All Iron Pipe" system enables any handy mechanic, without previous experience, to do the work.

DON'T BE HELD UP for an exorbitant sum in order to pos-
sess these conveniences, for we will sell you the material at low-
est wholesale prices.
THERE, IS NO MYSTERY about the pipe work for plumbing. Look
at the picture. The large vertical pipe is the stack. The smaller
vertical pipe is the vent. All fixtures are trapped to prevent odor or
sewer gas escaping into the rooms, and are so connected as to be prop-
erly vented. This is a fair type of Sanitary installation. We will
arrange any variations for you to supply you the most perfect ar-

rangement for your home. Whether in the city, vhere you S3 Q _ f 1 ft !~PB XH '5 COMPLETE
have running water and sewerage, or in the country,
where you have to provide your own water system

here you §39 O ft f9*„«„«;«- *» • 9 a SJ \J SET OF HIGH GRADE
BATH ROOM FIXTURES

and dispose of your oVn sewerage, you can have these Our rS^^SS^SJOO^^STS^ toimprovements. We will sell you all the materials of readers of Popular ElectrcTtv saa OO
.The Bath Tub is 5 ft. long,30 In. wtde'por'

$300 for hot !

terial needed-

$247 for all the
material for a hot
water heatlngplant
for this 11 - room
house.

all kinds needed, make you working drawings, and
tell you how to do the work. celain enameled inside* and o'ver *the"rim' an
JUST SEND US A PLAN of your house for our free TheTt?a?onp!f^
estimate of all the material reauired to_put in these eled and complete witti nickeltrinunings^"

The Closet Is high grade sanitaiv bow£'wlth
polished oak, copper-lined tank and
sea* and co\er to match,

modern conveniences

A HOT WATER OR
STEAM HEATING PLANT

SOLD DIRECT TO YOU 4T MANUFACTURER'S PRICE -

Tiis offer is for a iimiwd time only
Other Bath Room Out-
fits from $24.
to $i;

$180. A first Haas
hot water heating
plant for this S-
room house for
$180.

$135 Is all It cost
for a hot water
heating plant tor
this 5 -room cot-
tage.

F=T

Don't say you can't afford a new heating plant for your home
until you get our prices. They will surprise you—and
we furnish plants in such convenient form that you can in=
stall them yourself if you want to—or have a handy man to

do it at day laborer's wages. Get ready for next winter now.
It costs you nothing to have us make an estimate for you—and
we not only save you about 50<<: in the cost, but

We Guarantee Satisfaction
You take no chances. We write it in the contract that our
plant will supply the temperature required in each and every
room, and hold ourselves in readiness to supply, free of all

cost, all material, should any be needed to bring the plant up
to our guarantee. Should the plant at any time within one
year prove a failure, or unsatisfactory to you, we will refund
the entire purchase price upon tk2 return of the plant to us.

We will make you complete working drawings? show-
ing how to do the work so that you can't go wrong. We
lend you an entire outfit of tools to do the work. Get started
now and utilize your spare time this summer in installing a
high-grade plant at low cost. Remember, we guarantee our
plant in every way. You can't get a better, even if you
pay twice as much. Write for information blank (free).

READY ROOFING STEEL ROOF/MO
We are offering the entire factory 50,000 squares of Heavy Steel Roof-
output of mill ends of Eitra Hieh ing. This is made from met* 1

, used in
Grade Vulcan Roofing. This is the the manufacture of soap. Never ex-
regular $3. 00 grade of Ready Roof- posed to the weather and never
ing, but there are two or three nailed. 10 times better than thelight-
pieces in each roll of 108 square est weights of new. Coated both sdes

with weather proof "Gelatine"
costing. Guaranteed perfect and free
from nail holes. Flat, Q1 Eft
per 100 square feet W w\/
C orrugrated, per CI 7 C
100 square feet V* / W

feet, or enough to lay 100 square
feet Fire Proof! not affected by
Heat or Cold! Permanently
Weather Proof. Stock limited.
While it lasts at per roll QC.

Write for Free Samples. Order at Once.
Central M. & S. Co., Chicago.

I am much pleased with the hot water heating plant, the pneumatic
water supply system, the bath room outfit and kitchen sink that I pur-

m you for my home. Every part of this plant is thoroughly
-r. We have extremely cold winters here, but the heating

plant heats the house perfectly. In purchasing this from you I have
saved about $400.00. Very truly yours,

JOHN" GASMAN, Bark River, Mich.

Central M. & S. Co., Chicago.
The hot water heating plant which you sold me for my house is per-

fect. G. R DANIELS, Olean, >". Y.

OUR FREE CATALOGUE NO. 123 --cS,°V„^!
c'.e. Write for it today. We also handle light and
heavy machinery, gasoline engines, windmills, etc.

2593 ARCHER AVE., CHICAGO, ILL.

We will sell you
material for a complete;
Installation like shown;
In this picture: togeth-i
er with all OfQG
pipe for 5lOOi|
Our Pneumatic Water

Supplv system will fur-
nish running water. By a
simple natural law, the
water is forced up to the
faucets. Our free catalog
describes the operation
tuily. Price from $40 up.

IV :
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If you want a good

piano we save you

from $100 to $300

by our direct factory-

to-purchaser system.
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RHEUMATISM
CURED

Through the Feet

Don't Take Medicine. My External Re-
medy Brings Quick Relief. Let

Me Send You

A $1.00 PAIR TO TRY FREE

If you have rheumatism send me your

name today—a postal will do, and by return

mail you will get a Dollar Pair^ of Magic
Foot Drafts—the great Michigan external

cure for Rheumatism of every kind, no

matter where located or how severe. Try

them first, then if you are fully satisfied, you

can send me one dollar; if not, theyjcost

you nothing—I take your word*

FREDERICK DYER, Corresponding Sec'y.

It is because we know what wonderful relief

Magic Foot Drafts are giving at every stage of this

cruel disease that we are willing to take all the

chances. Because we know they are curing even
cases of 30 and 40 years suffering, as well as all the

milder stages, and because we feel so sure that they

will cure every sufferer who reads this, we ask no
one to pay a cent until after he has tried the Drafts
and knows for himself trademark jj%
what they can do. Just
send us your address i

Our valuable New Book
(in colors) on Rheuma-
tism comes FREE with
the trial Drafts—all prepaid. Address Magic Foot
Draft Co., 740F, Oliver Bldg., Jackson, Mich.

"Write today.

My Dear Sir:

(And this is addressed to the gentleman who is now
reading it.)

A man who is an acknowledged authority in the

cigar business, recently said to a friend of mine:

"Shiver's Panetela Cigar is a good cigar—better than I

expected, and for the life of me I don't see how it can

be sold for the money."

I will tell him, as there are no secrets in my business.

Re-orders—My cigars have to sell

themselves. They are good enough to

cause men, in constantly increasing

numbers, to re-order them on their

own volition, and they do.

As an instance : One firm in New
York has bought from me during the

past five years an average of over one
thousand cigars per month for their

own and their employees' smoking.
The office of this firm, by the way,
is within three minutes' walk of three

of the best retail cigar stores in the

world
If I had to hunt up a new customer every

time I make a sale it would put me out of
business in a month, but re-orders, not once,
but repeatedly, I must have and do receive in

continually growing volume.
The result is I have built up a constantly

increasing patronage. Incidentally I have
sufficient standing orders for cigars, to be
shipped on stated days of the month as they
come around, to keep a small factory busy.

Every cigar that I make is sold direct to

the consumer in lots of a hundred or more at
wholesale prices (there are no discounts to
dealers or clubs, nor for any quantity), and
is shipped from the factory in the best of
condition without any rehandling.

I manufacture every cigar that I sell, con-
sequently know exactly what is in them.

In do not retail cigars nor sell sample lots.

It costs more to do so than to ship the original
package, and in addition, one or two cigars is

not a real test. Moreover, I might be charged
with sending samples better than the goods
prove to be. I ask smokers to give the actual
cigars a fair trial, and if they are not pleased,
to return the remainder. I cannot afford to

have any one displeased.

My theory at the start was that most men
know and appreciate cigar values, and that they
would sufficiently appreciate the difference
between retail and wholesale cigar prices to go
to the trouble of ordering cigars from me
could I once induce them to give the cigars
a fair trial. To get them tried—to get you to

try them—is why I make my offer so broad
and so liberal. What risk can you assume,
provided, of course, that $5.00 per hundred is

not more than you care to pay ?

My factory is close to the business center of
the third largest city in the United States. It

is open to my customers and friends.

My Offer is: „£»• %£Z
hundred Shivers Panetela cigars on ap-

proval to a reader of POPULAR
ELECTRICITY, express prepaid. He
may smoke ten cigars and return the remaining ninety at

my expense, and no charge for the ten Smoked, if he is not

pleased with them; if he is pleased, and keeps them, he
agrees to remit the price, $5.00, within ten days.

In ordering, please use business letter-head or en-

close business card, and state whether mild, medium
or strong cigars are desired. Write me if you smoke.

HERBERT D. SHIVERS, 917 Filbert St., Philadelphia

SHIVERS'
PANETELA
exact size
and shape

For o«r Mutual Advantage mention Popular Electricity when writing to Advertise
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It's Worth Your While
To Read This Carefully >

As adopted by the ire un
derwriters of the United
States. Contains the Na-
tional Electric Code ex-

plained with numerous il-

lutrations, with the neces-

b ary lable and formt£a e : :

outside and inside wiring

and construction for all

systems. Over i-o,ooc

s Sold.

Up ^to date and most
com X plete book on

Vless" yet pub-
VFull directions

for con \ structing ex-

perimental \ se:s. and
various appar \ atus wind-
ing spark coils\ of all

sizes and dimen \ sions,

tuning of wireless X Sta-

tions, etc. Includes
Xaval Station

-.X with
addit w ianal

full page f half-
ones ^showing

installation M of "Wire-
less" in /l. S. War

ean

volumes in one.

taining Electricity,

Voltaic Electricity and
Magnetism. Everything

simply explained. For the

beginner in the Electrical

Trade this book is what you want.

a So pages fully illustrated.

One of the latest and most valuable works
on electricity for the amateur or practical

electrician published Tells you in easily

understood language everything you should
know about various electrical instruments
and apparatus of all kinds, with instruc-
tions for conducting interesting experiments
with inexpensive materials and tools easily

obtained. 206 pages, fully illustrated.

You can get any

one of the Practi-

cal Books on Elec-

tricity described on

left of page and a

Handy Electrical

Dictionary (see

small cut) by

sending us

One Paid Yearly)

SUBSCRIPTION
To Popular Electricity

at One Dollar ^Canada $1.35
Foreign $1.5(V> and 25c ad-
ditional to cover packing and
snipping charges on the books.

The subscription must be a new one,

and your own will not do.

POPULAR ELECTRICITY contains

something of interest for everybody.

Your friend, your neighbor, your fellow

employe — any one — anywhere — only

needs to have it called to his attention to

get him interested and secure his sub-

scription.

A few minutes effort will win you the

books.

Sample copies to interest prospective

subscribers will be sent you free on re-

quest if you mention this advertisement.

Don't let this chance slip. Pick out

the book you want, send us the subscrip-

tion with necessary remittance, and will

forward book and dictionary at once.

POPULAR ELECTRICITY PI R. CO..
"Mnnadnock Block. Chicago. 111.

Gentlemen: Enclosed find $ for wh;
POPULAR ELECTRICITY to (subscriber's name and
address here).

Town

Btetc

Send me HANDY ELECTRICAL DICTIONARY
and (name of book wanted)
a.s per your special offer.

Write your name and address plainly on space below.

Name Town

St.4 No State.

For our Mutual Advantage mention Popular Electricity when writing to Advertfsers.
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TELEPHONY
<][ Is a handsomely illustrated, ably edited, weekly exponent of

one of the most marvelous of modern American industries.

€f Twenty years ago the Telephone was a curiosity. Today it is a
Business Necessity. Practically indispensable, even in the Social

and Domestic affairs of the Nation. <J The Independent Telephone
Field alone represents an investment of over $500,000,000, while
more than $25,000,000 is expended by it annually for supplies.

€J Here is a field affording young men of ability and ambition
greater opportunities than almost any other vocation which they
can possibly adopt. *J Engineering, Contracting, Inventing,

Manufacturing, Construction, Maintenance, Management and
other departments of Telephone work reach out with open arms
inviting the talented youth of today to become the prosperous
leader of tomorrow.

Easy to Learn at Home
^ All of the fundamentals of Telephone work can be readily learned at home
by any bright young man through the reading of good books and the careful

perusal of the one great medium of the Telephone industry, "Telephony."
*I "Telephony" is a weekly publication which covers every phase of the
Telephone business, fl In the course of a year "Telephony" presents over
4000 printed pages or the equivalent of more than 40 of the ordinary sized

$1.50 books. gjj^^The subscription price of 'Telephony" is $3.00 a year,
but readers of Popular Electricity can secure it at a special rate of

$2.00 temporarily by employing coupon blank herewith.
<§ We also present below a list of some of the leading Telephone books all of

which "Telephony" is prepared to furnish, postage prepaid, for prices indi-

cated after each. C| Insert above your name, when ordering, either the
word "Telephony" or the title of the book you want.

BOOK LIST
A. B. C of the Telephone, J. E. Homans $1.00
American Telephone Practice, K. B . Miller $4.00
Electrical Instruments and Testing, N. H. Schneider $1.00
Handy Electrical Dictionary $0.25 V
Modern Electrical Construction, Horstmann & Tousley $1.50 ^T

*
4?

Modern Wiring Diagrams, Horstmann & Tousley $1.50
Telephone Principles and Practice, G. W. Wilder $2.00
Telephone Construction, Installation, Wiring, Operation and

Maintenance, W. H. Ratcliffe and H. C Cushing, Jr $1.00
Telephone Construction, Methods and Costs, C Mayer $3.00
Telephony, A. V. Abbott (6 Vol.) $6.00 A^
Telephony, W. C Boyrer $3.00 <VT
And Paul Latzke's Great Telephone Story, "A Fight with

an Octopus" $0.25

TELEPHONY
PUB. CO.

Monadnock Block
CHICAGO, ILL.

Qp Gentlemen: I enclose
X, herewith $ fcT

^^ which please send me. . .

^
Write for Our Telephone Book

Catalogue, Free Name
St.

City-
State

(Popular Electricity)

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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"SAYWHEN" the toast

gets brown and crisp

enough to suit your
taste, then remove the
slices.

M :s: boast is made bv guess-not to;-a

enough, baked hard or burned to a crisp.

according to luck, because the toasting

process cannot be watched. With the new General Electric Radiant

Toaster this uncertain element of LUCK is removed and the vertical

slices of toasting bread can be watched and removed the very instant

thev suit vour own personal tas:

TOAST VISIBLE IN THE MAKING
IS ALWAYS TOASTED RIGHT

The new Radiant Electric Toaster

is designed for use on the Break-

: ..-: T:.'.-r. 7 -

vertical in a simple wire cage be-

fore four zig-zag coils ^of heating

wire suspended vertically. When
the electricity is turned on these

wires get red hot and toast the

bread by radian: heat

—

it hard as a bone by setting up
currents of hot air. The toasting

process can be watched and it

ess than a minute to prepare

a slice. The Radiant Toaster is the

lightest, simplest and most durable

electric toaster made, and the only

one that features the quality of

toasting bread on the Breakfast Table in plain sight of the person who is to eat it.

This adds a touch of interest to the convenience and usefulness of the t>

and the novelty of watching the si: e a golden brown color appeals to

the appetite.

General Electric Company
Principal Office. Schenectady, N.Y.

CHICAGO OFFICE.
Monadnock building

NEW YORK OFFICE.
30 Church Street

Sales Offices in all Large Cities

For our Mutual Advantage mention Popular Electricity when writing to Adrertlsers.
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Now is the Time
reinstall Sunbeam Tungsten Lamps

in place of

Coal Eating Carbon Filament

Lamps

250/ More Efficient!
They are so good Ave are enthusiastic about them,"and we want you to know

their merits. BULLETIN No « 66 tells a11 about them. Write for it—it's free

Sunbeam Incandescent Lamp Co,

CHICAGO

New York
Minneapolis
Denver

Sunbeam Tungsten
li Watts perc. p.

Burns at any angle

ESTABLISHED 1889

MANUFACTURERS
NEW YORK TORONTO

DISTRIBUTED BY

WESTERN ELECTRIC COMPANY
WRITE OUR NEAREST HOUSE

Philadelphia Boston Pittsburg Atlanta Chicago
Cincinnati Kansas City San Francisco Seattle
Salt Lake City California Electric Co., Los Angeles

St. Louis
Dallas

Intense Light

Made by a Warner Flaming Arc attracts attention at a

distance or close by.

*J Admitted by all to be the strongest light yet produced.

CJLamp practically indestructible, and made of fireproof

material.

^ Made for multiple use on A. C. or D. C. and for Series

on High Tension D. C. Series.

CJ Vertical Carbon 5-8x12. Only one to trim.

€J First cost less, maintenance less, and service

greater than any other lamp made.

Flaming Arc

Warner Arc Lamp Co.
Muncie, Ind. Wilton, Iowa

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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We are prepared to supply promptly, from

our very complete stock, the type of lamp
desired for your particular class of service

Buckeye Tungsten Lamps
Are:

LOW in Operating- Cost.

HIGH in Efficiency and in Quality of Light

A
Sv*.

5 Watts (total) f ; \1 A 4 Candle Power

The New Buckeye Tungsten Sign Lamp (*size)

Fully Described in our Latest Bulletin.

May we send it?

THE BUCKEYE ELECTRIC CO.
Main Office CLEVELAND and Works

CHICAGO PITTSBURG DALLAS ATLANTA
23 E. Lake Street 714 Ferguson Bide. Linz Bide. 112 Candler Bldg.

"Better Buy Buckeye"

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Portable—
Carry it

anywhere
Clean your home for 10c aweek

WITH THE

fte)Vacuum Cleaner
The only cleaner that every expert

electrician and every central station

can fully approve. It stands the most

exacting tests you wish to give it

WE GUARANTEE THAT THE

SANTO

Will run continuously without stalling or overheating

Does not require special heavy fuses and will not endanger your wiring

Is strictly within the limit set by Insurance Underwriters—200 Watts

Will produce a Maximum Vacuum of 7 to 8 inches—U. S. Mercury Standard

Has a calculated displacement of over 30 cubic feet free air per minute

Is truly portable—carry it up or down stairs with one hand

Has. a larger capacity than any other family-size vacuum cleaner

Will last 15 to 20 years even if used every day

Motors are made specially for current used

YOU WILL FIND THE SANTO A VALUABLE HELP IN MANY WAYS EVERY DAY
The equipment of tools is complete—made of aluminum, hand polished and lacquered. The Santo itself is per-

fectly proportioned and beautifully finished, therefore it appeals to all who appreciate
quality. It is the last word in vacuum cleaners.

EQUIPMENT
Vacuum hose
Blowing hose for drying hair, airing bedding, etc.

Hollow renovator handle.
6-inch nozzle for thoroughly renovating carpets and rugs.
4-inch nozzle for portieres, upholstery, clothing, etc.

10-inch wood face nozzle for light and rapid sweeping

—

not in cut.
12-inch nozzle, felt-faced, for sweeping hardwood floors.

Rubber nozzle for tufted upholstery, corners, etc.

Wall brush, for walls, ceilings, mouldings, picture frames,
etc.

Book brush, for cleaning books, hats, furs, etc.—not in cut.

Electric cable for connecting cleaner to lamp socket.
Tube of lubricant which eliminates the greasy oil can

—

not in cut. -
^

,

You can earn $5000 a year—NET PROFIT—with the Santo
Write for particulars and ask for folder showing our cleaner in colors

—

black, olive green or maroon leather and polished aluminum trimmings

KELLER MANUFACTURING C0.,Dept. 2E, Philadelphia, Pa.
W. P. PRESSINGER CO., 1 W. 34//* Street, New York City

Gen. Agl. for N. Y., New Eng. and N. /., north 0} Trenton

For our Mutual Advantage mentionlPopular Electricity when writing to Advertisers.
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When you have finished your investigation

and summed them all up, you will buy

The
Peacemaker Electric

Iron
Write for catalogue.

We will ship you any PEACEMAKER weigh-
ing under 8 lbs. for $4.00. Express charges pre-

paid. If not satisfactory return at our expense and
your money refunded.

ST. LOUIS ELECTRIC HEATING CO.
ST. LOUIS, MO.

ANOTHER SPECIAL

kuvl
rSft9 Hiwh bH

1
FOR TELEPHONE MEN AND EVERY ONE
who wants to know more about this interest-

ing branch of electrical science.

The A B C of the Telephone—2d and
revised edition—a practical and useful treatise

for students and workers in telephony. Con-
tains a Review of the Development of the
Industry, with full description of numerous
valuable inventions and appliances, together
with very many illustrations, diagrams and
tables.

Price $1.00. For one month only, 80
cents, postpaid. If you haven't this book,
better get it now.

POPULAR ELECTRICITY PUBLISHING CO.
Book Dept.

MONADNOCK BLOCK - - CHICAGO. ILL.

«/<^-
(I_

1 |

For our Mutual Advantage mention PopularlElectricity when writing to Advertisers, ^j
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CALIFORNIA'S GREAT POWER PLANT
BY DODD CURTIS.

Up among the foothills of the Sierras in tower. Here the river enters a tunnel three

Butte County, Cal., the fierce little Feather miles long, driven through the heart of the

River tears its way for miles through canons mountain to the other side of the Big Bend,
and gorges, only to emerge at length but a gradual fall of 75 feet. At the outlet of

a short distance away from the point where the tunnel the water drops over 300 feet,

it started in to encircle a mountain. through four large pipes directly to the

On a topograph-

ical map this loop

of the river takes the

form of a huge
horseshoe, and is

known as the Big

Bend. And just here,

at the neck of the

Big Bend, is nearing

completion a work
that promises to revo-

lutionize the future

of vast tracts of

country spread out

over hundreds of

miles between it and
the sea. The move-
ments of a far-reach-

ing network of rail-

ways, the lighting of

cities, the motive

power to drive the

machinery in great

ship building plants,

and textile manufac-
tories; all these and
more, will be con-

trolled by a set of tiny buttons in the switch-

board gallery of the power house of the

Great Western Power Company at Big Bend.
Briefly told, this is accomplished first of

all by means of a huge dam at one side

of the Big Bend, which backs the waters

in the Feather River up to a great intake

DRIVING THE WATER POWER TUNNEL

turbines in the pow-
er house below on the

edge of the river.

These turbines are

the largest and most
powerful water

wheels yet construct-

ed, and the tunnel is

the longest water
power tunnel in the

world.

Within the power
house, from each of

the turbines, rise gi-

gantic shafts upon
which rest the dyna-

mos, which in turn

are connected to the

transformers, and
from the transform-

ers lead out the trans-

mission lines, first to

the top of the moun-
tain over the portal

of the tunnel, thence

by a succession of

tall steel towers, down
in a direct line, over hills and valleys,

through cities and towns, vineyards and
wheat fields to the sub-station in the city

of Oakland.
The idea of a tunnel across the neck of

the Big Bend is not new. In fact when
the preliminary survey was made for the
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Great Western Power Company, the moun-
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before for the purpose of draining the

Feather River in the Big Bend for gold.

The rz:z —z: :zr:z::e: ::z szzezze —is

i nrinmg engineer named MrT.angMan,
and another man, Dr. Ira S. Pierce, agreed

:: zzzzis:: zie zzzzey. Aziz: :zi: zzze ±e
i i z:i:::: very. _ . .r. _ j.

Li zzg zgiiz. -"::.: :::~ni ver.- rzzziiz.-.

:zge:ze: ~!± :ze ~:rz ::' ezlirgzzg :ze :ld
~:-- ~"

:; :zzz: :;.;tt zzze.5 zz izzzzi. size
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machinery would be destroyed, the build-

ing of the whole plant put back a year,

not only entailing a loss of half a million

dollars, but also having a disheartening

effect upon the entire personnel of the com-
pany, from the engineers who had planned

it all, and the stockholders whose money
meant faith in those en-

gineers, down to the work-

men who blindly obeyed

orders. The tension of

that last stormy night on
the dam, the white fury

of the river, the long,

shadowy lines of men,
moving ant-like, steadily

up and down the face of

the cliff filling and refil-

ling the bags of earth to

strengthen the dam, is one

of the memories not easily

forgotten.

On the lowest floor of

the power house the

draught tubes discharge

the dead water from the

turbines out under the riv-

er, and rising from the level

of the river upon the first

floor of the structure are the four seventy-

inch 18,000-horse-power high pressure tur-

bines running at 400 revolutions per

minute. Later, there will be eight such

units in operation. These are direct con-

nected through the next floor of the power
house by massive vertical shafting, to four

dynamos on the top floor, each of which
delivers 10,000 kilowatts (13,500 horse-

power) of electrical - energy. By means of

water cooled, oil insulated transformers,

electricity is then stepped up in voltage

from 11,000 to 100,000 volts, and carried

by the transmission lines to the Oakland
substation. This high voltage is selected

because of the economy that it secures in

sending the power a distance of one hundred
and sixty-five miles to the coast.

Obstacles to be surmounted in beginning

this work were enormous. The nearest

railroad was thirty miles away over a nar-

row foot trail, across the mountains. Roads
had to be built first of all, and supplies

hauled in from Oroville, or Marysville, the

nearest towns. Within the past year, how-
ever, the Western Pacific Railroad has come
into the canon of the Big Bend, on the op-

posite side of the river from the Great

Western Power Company. The supplies

and machinery for the power plant are now
taken from the cars at Las Plumas, the

Western Pacific station, swung on a power-

ful aerial cable two thousand feet across

the chasm, and landed at will, either at

the portal of the tunnel, or down through
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THE BIG BEND POWER DAM

an opening in the roof directly into the

heart of the power house.

THE FUSE FOOL.

There is a most varied assortment of

fools on this planet, as any half observant

person can easily discover in the course of

an ordinary day's experience, says Electro-

craft, but of all fools that infest the world,

that particular fool who substitutes a nail

or a hairpin or some such device in place

of a blown fuse is the kind that neither God
nor man has any use for. He is a malicious

fool, and he has the cunning of the coyote

besides. For some other varieties of the

genus fool, one's disapproval is sometimes

tempered by sympathy for their foolishness.

The " unloaded" gun pointer, the boat

rocker, the banana-skin thrower are more
stupid than malignant, and stupidity is not

always incurable. But the fuse "fixer"

has not even the poor excuse of stupidity.

He generally knows, or he should know,

the probable consequences of his act, yet

he cunningly sneaks in a device which is

almost certain sooner or later to cause de-

struction of property, and possibly human
life as well.



ELEMENTARY ELECTRICITY
BY PROF. EDWIN J. HOUSTON, PH. D. (PRINCETON.)

CHAPTER XV.—ELECTRIC SOURCES. FRICTION.

As already pointed out, all electric circuits

consist of conducting paths by means of

which the electricity produced by electric

sources is passed through various electro-

receptive devices so as to obtain some of

the many effects electricity is capable of

producing. These paths or circuits lead

the electricity from the positive pole or ter-

minal of the source through the receptive

devices, and then, when it has produced the

effects desired, lead it back to the source

at its negative pole.

Having described the principal electric

circuits and the various effects produced

by the passage of electric discharges both

through ordinary matter as well as through

the residual gaseous atmospheres of high

vacua, it remains first to describe some of

the more important electric sources, and
afterwards some of the electro-receptive

devices that are most frequently employed
in actual practice.

It might at first sight be supposed that

it is very difficult to produce electricity.

On the contrary, however, it is so easy to

do this that it is extremely difficult to ex-

pend energy in producing such mechanical

effects as friction, flexure, torsion, elonga-

tion, compression, etc., without at the same
time producing electricity, and the same
is true when energy is expended or caused

to do work in producing heat, light or mag-
netism.

One of the simplest ways of producing

electricity is by the friction of unlike sur-

faces or substances. When certain pre-

cautions are taken it is impossible to rub

two different surfaces or substances to-

gether without producing well marked
electric excitement. It seems strange, there-

fore, that it was not until some 600 B. C.

that a Greek philosopher, Thales, discov-

ered the strange power a piece of amber
acquired, when rubbed against the clothing,

of attracting light objects towards it. But
it was still more strange that this important

observation was permitted to lie unnoticed

until some 2,200 years afterwards, when,
in the year 1600, Dr. Gilbert, of Colchester,

England, who lived during the reign of

Queen Elizabeth, repeated Thales' experi-

ment and found that similar properties

were acquired by the friction of a great

variety of other substances.

One of the simplest ways in which elec-

tricity may be produced by friction is to

rub a dry glass rod with a dry silk hand-
kerchief. "When such a rubbed rod is

brought near small pieces of paper, shreds

of straw, or feathers, they will be drawn
towards it as shown in Fig. 93. Occasion-

ally, some of these pieces, after remaining

FIG. 93. ELECTRIC ATTRACTION OF LIGHT

BODIES

in contact with the rod for a few moments,
will be thrown off or repelled from its sur-

face. If, however, a number of small

rounded balls formed from the pith of dry

elder wood are employed, instead of the

irregularly shaped fragments that neces-

sarily contain corners or points, after re-

maining momentarily in contact with the

rod, the ball will be shot off from it and
again attracted in an amusing manner.

The approach of a rubbed glass rod to

a pith ball suspended by a silk thread from

an insulated support, as shown in Fig. 94,

results in the ball being drawn towards

the rod. After remaining for a moment in

contact, the ball will be shot off violently

from the rod and can no longer be attracted

until it is touched by something connected

with the ground.

If a black rubber comb, or a sheet of

vulcanite, the substance from which the

comb is made, is rubbed with a piece of cat's

skin or other fur, similar electric effects are

produced.
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Perhaps one of the simplest ways in which
electricity can be produced by friction is

by placing a small sheet of white writing

paper, that has been thoroughly dried on
the top of a stove sufficiently hot to

FIG. 94. ELECTRIC PENDULUM

dry it without burning, on a piece

of "smooth wooden board that has been

similarly dried. If the paper is now briskly

rubbed with a bit of India-rubber such as

is employed for erasing lead-pencil marks,

it not only acquires the property of draw-

ing a suspended pith ball towards it, and

FIG. 95. ATTRACTION OF CHAIR BY ELEC-
TRIFIED SHEET OF PAPER

repelling it, as does a rubbed glass rod,

but also of attracting or being itself at-

tracted by unelectrified bodies; for, if

brought near the wall of a room it is im-

mediately drawn towards he wall, to which,

provided the air be fairly dry, it will cling

for several hours. If brought near a sus-

pended chair as represented in Fig. 95,

it will attract the chair and cause it to

move out of its vertical position.

The glass rod, the rubber comb, or the

piece of paper that by rubbing has acquired

the property of attracting bodies towards

it, or of receiving electricity by friction, is

said to be electrified or excited. The con-

dition in which it existed before rubbing is

said to be unelectrified or unexcited.

If the rubbed glass rod, piece of vulcan-

ite, or a sheet of paper, is drawn to and fro

near the face but without touching it, a

feeling is experienced as if cobwebs were
drawn over the skin. If a knuckle of the

hand be approached to the excited body,

in a dark room, a faint bluish spark will be

FIG. 96. ELECTRICITY RESIDES ON THE
SURFACE

seen accompanied by a feeble explosion or

snap, phenomena that in miniature are the

same as the lightning and thunder that

occur on a grander scale in the atmosphere

during a thunderstorm.

If an electrified body is touched to a

hollow copper sphere supported as shown
in Fig. 96 on an insulated stand, the elec-

tricity spreads over its surface as a uniform

and exceedingly thin layer. This can be

shown by the approach of a small carrier

or "proof-plane" consisting of a disk of

copper foil supported on a slender glass

rod. When this disk, held by the slender

rod, is touched to any part of the surface,

it takes off a small charge, the value of

which can be determined by suitable ap-

paratus. The electricity, however, resides

only on the surface of Jhe insulated ball

or sphere. None whatever can be found

on the inside; for, if the sphere is provided
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is shown, with -z opening, say about an

inch in diameter," the proof-plane, touched

to any part of the inside. :s.^es :f no charge

whatever. The electricity imparted to the

sphere has spread through its conducting

mass until it reaches the surface, where it

is retained by the non-conducting power
:: ±

HO, 97. DISCHARGING A SI

U :he diameter of the insulated globe is

increased by the close approach of two
closely fitting insulated hemispheres, repre-

sented ::::: :-. the charge previously ex-

isting on the insulated sphere, leaves it and
flows to the surface of the hemispheies-

When these are withdrawn they will be

found to possess all the electricity, none
whatever remaining on the sphere.

In a similar manner if an electric charge
-:::: 1 strip of tin foil, wrapped closely

in a tight coil around the surface of a me-
tallic cylinder supported by two upright

glass pillars, so as to turn on a horizontal

a pith ball suspended by a silk thread

to a metallic upright connected with the

cylinder is irs: 3.rtracted and then repelled

from the vertical metallic supports. When,
by the movement of the handle, the strip

of tin foil has the area of its free surface

increased by being unwound, the charge,

spreading over the surface, covers it with

a thinner him. In other words, the elec-

tric density, or the quantity of electricity

per unit of charged area, is decreased, as

the decreased repulsion of the

ball, which now falls nearer to a vertical

position. When, however, the strip of foil

.gain wound closely around the surface

of the cylinder the de charge again

increases and the pith ball is thrown further

from its vertical support.

The pith ball in the above apparatus

forms what is known as an electrometer, or

device for measuring the quantity of an

electric charge. It does this roughly by
the distance through which the pith ball

is moved from its vertical position when at

res:

An electric charge imparted to an in-

sulated sphere possesses a uniform density

at all points of its surface. In the case of

any other surface, however, the density is

greater at some places than at others. In

the case of a cylinder, it is greatest at the

edges of the cylinder. In the case of an
erg-shaped body it is greatest at the end or

point of the egg. li there be any sharp

corners or points on an electrified surface,

the electric density is greatest at the points.

Indeed, this increase in density may become
s: grei: 1: 1 point as to permit a discharge

:: :s.ke place.

The electrined body has received what is

known as an electric charge. When touched

by a knuckle of the hand, it parts with or

discharges its electricity, the electricity

flowing through the body of the person to

the ground. There are, therefore, two con-

ditions in which electricity may exist:

s m electric charge, or when the electrizirv

on the body is at rest, and an electric dis-

charge or current, or when the electricity is

in motion. The value of an electric charge

is determined by the extent of the charged

surface and the electric density, or the depth

of the electric layer; the value of an electric

current by the quantity of electricity that

passes per minute.

That branch of electricity which treats of

effects produced by electric charges, or

FIG. oS. ELECTRIFICATION OF METAL

by electricity at rest, is known as electro-

s:i:i;s.

Going back now to the experiment repre-

sented in Fig. 93, it can be understood

why the irregularly shaped fragments of

paper, straw or feathers were not thrown
from the electrined glass rod to which they

had been attracted as strongly as were the

rounded pith balls: for, the surface of these

irregularly shaped fragments acquired at

the points such an electric density as to

partially discharge into the air. The rounded
balls not suffering this loss were more
strongly repelled.

The discovery that certain substances

possessed a conducting power for electricity
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was made by an English physicist, Stephen^ for, when one hand of the boy was touched

Gray, in the early part of the Eighteenth }t to the insulated cord electricity was com-
Century. Before this time it had been ob-X : municated to it from the far end, so that

served that many substances such as the ' the body of the boy became electrified and
metals were apparently incapable of being $ attracted pith balls to his free hand when
electrified by friction. These bodies wereJ,, held over the plate as shown,

called non-electrics in order to distinguish -M Substances differ greatly in their con-

them from glass, sulphur, hard rubber, etc.,9.ducting power. As a rule the metals are

called electrics, that were readily electrified |Vgood conductors of electricity. They differ,

when rubbed. Gray discovered that allm however, greatly among themselves, some,

bodies can be electrified by friction pro-g, like gold and silver, being excellent con-

vided they are supported on non-conductors?! ductors, while iron, lead and antimony are

of electricity. For example, a rod of brass|?poor conductors. On the contrary, glass,

provided with a glass handle as shown in8'wax and hard rubber are poor electric con-

Fig. 98, can readily be electrified by friction, Iff ductors or non-conductors,

if held by the glass handle while being pj The substances in the following table are

rubbed. |t arranged in the order of their electric con-

Among a variety of other experiments,^?, ducting power, being good conductors,

Gray showed that an electrified glass rod |? semi-conductors and non-conductors or in-

could readily communicate its electricity^ sulators.

to a brass globe supported as in Fig. 99,ijv> In order to study the effects produced

CONDUCTORS
Metals
Graphite
Pure acids

Dilute acids

Solutions of salts

Ocean water
Spring water
Rain water
Snow
Living plants and animals
Linen
Cotton

SEMI-CONDUCTORS
Alcohol
Powdered glass

Flowers of sulphur
Dried wood
Paper
Straw
Dry metallic oxides

Phosphorus
Porcelain

Leather
Parchment
Dry paper
Hair
Feathers

NON-CONDUCTORS
OR INSULATORS

Silk^

Precious stones generally

Mica
Glass
Amber
Agate
Wax
Solid sulphur
Resins
Shellac

Vulcanite
Dry air or gases

Extremely high vacua

through a hempen cord for a distance of 765
feet, provided the electricity was prevented

from escaping from the cord to the ground
by resting it^on glass uprights as shown.

Jth

by rubbing different bodies together, two
separate pith ball pendulums may be em-

FIG. 99. GRAY'S EXPERIMENTS IN CON-
DUCTION OF ELECTRICITY

That the human body is a conductor of

electricity was demonstrated by Gray by
suspending a boy by silken cord from the

ceiling of a room, as shown in Fig. 100;

FIG. 100. ILLUSTRATING CONDUCTION OF
THE HUMAN BODY

ployed. If a glass rod, rubbed with a silk

handkerchief, is touched to each of these

pith balls it will be found that when brought
near one another the balls will mutually
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repel and move apart. If, however, one

of the balls be touched by a glass rod elec-

trified by rubbing with a silk handkerchief

and the other by a rod of sealing-wax rubbed

against a piece of flannel, then when the

balls are brought near one another they

will attract as shown in Fig. 101.

Now it can be shown that the almost

countless bodies that can be electrified by
friction act either like the glass rod rubbed

by silk, or the sealing-wax rod rubbed

by flannel. It is evident, therefore, that

there are only two different kinds of elec-

tricity, one of which was formerly called

FIG. 101. OPPOSITE CHARGES ATTRACT
EACH OTHER

the vitreous electricity or that produced by

glass, and the other resinous electricity or

that produced by resin. Since, however,

it can be shown that the electricity pro-

duced on any body by friction depends not

only on the character of the body itself, but

also on the character of the body by which
it is rubbed, the two different kinds of

electricity are now known as positive elec-

tricity, or that produced in glass rubbed by
silk, and negative electricity, or that produced
by resin rubbed by flannel.

In the following table, a list of substances

is given so, arranged that when any two of

them are rubbed together the one standing

nearer the top of the list becomes positively

electrified, while the one standing near the

end of the list becomes negatively electrified.

i. Cat's fur 8. The hand
2. Flannel 9. Wool
3. Ivory 10. Metals
4. Rock crystal 11. Sealing-wax

5. Glass 12. Sulphur
6. Cotton 13. India-rubber

7. Silk 14. Hard rubber

Thus, glass, when rubbed by silk, becomes
positively electrified, but when rubbed by
cat's fur, negatively electrified.

It can be shown that oppositely electrified

bodies attract one another but similarly

electrified bodies will repel one another.

Or, in other words, like electricities repel,

unlike electricities attract.

When two bodies are electrified by friction

one becomes positively electrified, and the

other negatively electrified. Moreover, the

amounts of these opposite electricities are

exactly sufficient to neutralize each other

if allowed to come together.

It would appear, therefore, that the fric-

tion of one body against another produces

electric excitement by breaking up some-

thing that exists in the bodies before friction.

Various theories or hypotheses have been
framed to explain the nature of electricity.

The two theories most commonly adopted

are known respectively as the single-fluid

theory and the double-fluid theory. Neither

of these is very satisfactory. It will be well,

however, to explain them briefly since ref-

erence is constantly made to them in elec-

trical works. We will discuss this subject

more fully in a subsequent chapter on mod-
ern ideas concerning the nature of electricity.

According to the single-fluid hypothesis

framed by Franklin it is assumed that there

exists a single electric fluid, the particles

of which are mutually self-repellant, but are

attracted by all kinds of matter; that when
these particles are combined with ordinary

matter they lose their self-repellant tendency;

that this electric fluid is present in all bodies,

to an extent varying in each body; that

all matter when in an unexcited state has

exactly the quantity of electric fluid it is

capable of holding without manifesting its

presence; that a body becomes negatively

excited when it parts with some of this

fluid or when there is a deficit, and becomes
positively excited when there is a surplus.

According to the double-fluid hypothesis

proposed by Symmer or Du Fay there are

two exceedingly tenuous, imponderable elec-

tric fluids, the particles of each of which
are mutually repellant, but possess a strong

attraction for one another; that is, particles

of positive fluid repel particles of positive

fluid, the particles of negative fluid repel

particles of negative fluid, but particles of

negative and positive fluids attract one

another; that when they combine they

hide or mask each other's presence; that

a body is electrified by friction because of

the breaking up of this union between the

positive and the negative fluids, the positive

fluid going to the positively excited body, the

negative ]fluid to the negatively excited body.
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The electrification of a glass rod by a

silk handkerchief is thus explained accord-

ing to the single-fluid hypothesis; the glass

becomes positively excited because it takes

some of the electric fluid from the silk which

is thus left negatively excited. According

to the double-fluid hypothesis the neutral

fluid in both the glass and the silk becomes
separated, all the positive fluid going to

the glass, and the negative fluid to the silk.

(To be continued.)

ELECTRIC CLOTH CUTTER.
In establishments where "ready-made"

clothing is manufactured there are of course

hundreds of suits cut from the same pattern

and itTtherefore becomes of advantage to

use a cloth cutting machine which will cut

many layers at once. Such a machine is ELECTRIC CLOTH CUTTER

ELECTRIC CLOTH CUTTERS IN OPERATION

shown in the illustrations. It is a portable

device and can be moved around over the

cutting table. It is operated by an elec-

tric motor and is provided with an incan-

descent lamp for illuminating the work at

close range when desired. The motor
actuates a reciprocating knife which cuts

through several inches of cloth with incredible

rapidity.

An overhead track from which the ma-
chine is suspendedj[may be added to facili-

tate its operation.

GROWTH OF ELECTRIC PLANTS.
Illinois has the largest number of electric

plants, 398, though outside of Chicago few

of them are of considerable magnitude.

New York has 358 and Pennsylvania 346,

the last state gaining 14 in the six months,

which is rather remarkable for so settled a

commonwealth. Ohio has 289, Michigan

253, and Texas the large number of 288, sur-

passing Indiana with 218 and Iowa with 207.

Oklahoma has already 76 and New Mexico
i5-
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RAPID PRODUCTION OF STEREOTYPE
MATRICES.

In the modern newspaper office, time is

of great importance, particularly in the

production of the frequent editions of the

afternoon papers. These papers find it

necessary to get out editions at close inter-

vals, and unexpected events are liable to

entail sudden and radical changes in the

makeup. Each change in the makeup of

a page requires a stereotype matrix from

which the plates for the presess are cast.

The sporting edition, in particular, is a

source of daily trial and worry.

Owing to this daily race with time the

newspaper offices are the most progressive

in the world. The pressroom and the com-

posing room have been speeded up by the

ELECTRIC MATRIX DRIER

use of the most modern machinery. The
casting of the stereotype plates is done by

an automatic machine that finishes them
ready for the press. The making of the

matrix for these plates has remained the

longest step in the process, owing to the

time required to dry out the matrix.

Steam and gas heated matrix driers have

been, heretofore, the only matrix driers

which successfully withstood the service

in newspaper offices. A number of at-

tempts have been made to increase the

speed at which matrices could be dried out,

including attempts to apply electric heat

to the process. Owing to the localization

of the heating element so as to transmit the

heat directly to the type and matrix, it was
evident that this method would be more
rapid than any other, which was finally

demonstrated.

In order to understand the difficulties to

be overcome, it is necessary to consider

that the matrix should be completely dried

in from three to five minutes. This requires

an excessively high working temperature.

When the attempt was made to work with

the high temperatures on a steam or gas

heated matrix drier, the type or slugs were

damaged. The beds of these presses were

made as thin as practicable in order to trans-

mit the heat rapidly. This made it neces-

sary to raise them to an exceedingly high

temperature so that they would be able to

heat the type rapidly. In practice it was
found that in order to cut down the time of

drying the matrix, these beds had to be

heated to a temperature that caused serious

damage to the type. In 1903 the first in-

stallation of electrically heated matrix driers

was placed in the Government Pricing
Office, Washington. Since then several

very successful installations have been

made, among them are the Peoria Journal,

Peoria, 111.; the Louisville Courier-Journal

and the Brooklyn Daily Eagle. The time

for thoroughly drying a matrix has been

reduced to less than three minutes in an

installation of matrix driers at the plant of

the Philadelphia Bulletin.

These driers are equipped with safe-

guards to prevent their overheating, and in

spite of their high working temperature

cause no damage to the linotype slugs.

One of them is shown in the center of the

illustration. The ability to maintain a high

working temperature in the matrix drier

arises from the heavy cast iron bed plate

in which the heating element is hermetically

sealed. This bed acts as a thermal storage

reservoir and its upper surface is main-
tained at a very high heat by the heating

element embedded just below this surface.

The comparatively cool form rapidly ab-

sorbs this surface heat and is quickly raised

to a temperature sufficient to thoroughly

dry out the matrix in a trifle less than three

minutes, or in from one-third to one-half

the time required by steam or gas heated

matrix driers.
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THE PROBLEMS OF HIGH VOLTAGE
TRANSMISSION.

With the advent of high voltage power
transmission lines, electrical engineers have
become more familiar with the operation

and peculiar phenomena incident to the high

tension discharges, and the construction of

transformers for this work has been ahead
of the demands until it is now proposed to

transmit power to Cape Town from Central

Africa at 500,000 volts. This would have
• seemed impossible a few years ago, but now
practxal transformers for this pressure are

built with modern materials and tools.

pressure that modern transformers can be
made to develop. The new suspended type

of insulator, which is really one insulator

above another like beads on a string, seems
to offer a solution, and even now is carrying

voltages that a year ago would have been
thought impracticable.

THE ELECTRIC IRON IN THE TANNERY.
It is not generally known that the finish

upon fine leather is largely produced with

electric irons. A hide or skin, after it

comes from a tanning wheel or vat, is far

DISCHARGE AT 1,000,000 VOLTS PRESSURE

The arc shown in the picture is a repro-

duction of an actual photograph taken

from discharge of a 1,000,000 volt, 150
horsepower transformer, designed and built

by C. H. Thordarson of Chicago, who is

well known as one of the electrical "wizards"
of the day and whose laboratory experi-

mental work has done much to add to the

present knowledge of high-voltage and high

frequency phenomena.
Indications are favorable for much future

progress in the field of high tension power
transmission. The problem is now largely

a mechanical one; that is, to construct

insulators for the line which will stand the

indeed from the handsome appearance it

presents after being made up into shoes,

pocketbooks, traveling bags, etc. It looks

more like an old dishcloth and smells like

the dead past and a boiled dinner.

A hide is finished in about the same
manner as a fine shirt is laundered. First

the leather is hung out to dry. Then the

pores of the skin are filled up with dressing

which gives substance to the leather in the

same manner as starch is applied to the

family washing. After this process is com-
pleted the leather is smoothed and ironed

with the electric irons until it is smooth

and glossy.



STARTING A TROLLEY GAR
BY ALBERT WALTON.

The engineer at the throttle, tense, watch-

ful, alert, has always served as the example
when denning the word " responsibility."

Upon his keenness and his faithfulness de-

pend the lives of the scores of men, women
and children rushing headlong through

space, trusting solely to him for their safety.

No less nerve-racking are the duties of the

thousands of men who stand for 10 and
12 hours at a stretch in our cities on the

front platforms of our electric street-cars.

Not only does the motorman have the safety

of his passengers constantly on his mind
but also he must be eyes, ears and brains

for the reckless teamsters, the absent-

minded men, heedless children and nervous
women. This thought comes to all of us

at times and we praise the true eye and
steady nerve of the man in blue who brings

us safely through the maze of traffic, but
who of us realizes that the human element
is only half of the story and that our ride

and its safety depend fully as much on the

successful operation of the mechanical de-

vices operated by this man whose deft

hands bring them into action.

It is not enough that the motorman never
for an instant takes his hand from brake or

controller handle. Brake and controller

must do their part, likewise, with never
failing precision. A bolt loose here, a con-

tact finger failing there, may mean whole-
sale death and destruction.

What, then, is this controller upon which
so much depends? What is inside the

mysterious black box with the brass crank
on top? How and what does the controller

control? We have seen the motorman
move the crank handle a notch to start the

car and then in an instant another notch

—

a little later another and another, and if we
have been observant we have noticed he
let the handle rest in the fifth notch unless

he wanted to run the car at top speed, as

he does sometimes after he leaves the
crowded city. If he does want his car to

make its best time he quickly passes from
the fifth to the sixth notch and then slowly
again from notch to notch up to the last

point, which is usually the ninth notch.
But a good motorman runs his car on the
fifth or the last notch, according to whether
he wants half speed or full speed, and never

lets the handle dwell on the other notches

more than a few seconds. If there is some
reason why he may not go full speed, he

will go half speed. If he may not run at

half speed he will give the car a start by
using {he second or third notch and then

quickly shut off the power entirely, letting

the car "coast" along by itself slowly until

another impulse is needed. But you never

see a good motorman run for any length

of time with the controller on these inter-

mediate notches. Why?
You will understand this better when you

know what the controller is designed to do.

Its function is to control the amount of

electricity supplied to the two motors under

the car so as to control the speed of the

car itself. This it does by regulating the

amount of electrical " pressure" applied

to the motors. The greater the pressure

applied to the motor the higher the speed.

The pressure in the trolley wire is always

about the same—500 volts, a volt being a

measure of electrical pressure just as a

pound is a measure of water pressure.

Now, since the trolley has a definite con-

stant pressure, and the pressure on the

motor must be varied to change the speed, a

way must be found to choke down the trolley

wire pressure so as to bring only part of

it to the motors, and this is what the con-

troller is for. In the controller is a row of

"fingers" arranged on one side from top

to bottom of the box. Attached to the

motorman's crank-handle is a cylinder or

"drum" with projections on it so arranged

that when the motorman turns the handle,

these projections come in contact with

the fingers one after another in a certain

definite order. (See Fig. 1). But until

he turns it there is a space between the

fingers and the projections on the drum. A
wire runs from the trolley pole to two of

the fingers and carries to them the trolley

pressure of 500 volts. When the motor-

man turns his handle to the first notch, he

moves the drum so that two projections on it

touch these two fingers and, at the same time,

another projection touches another finger

of the row further down. In other words

it bridges the space between this top pair

of fingers and the other finger, and allows

the electricity to pass across the gap, for
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the drum is made of metal and the current

can flow through it very readily. From
this point a wire carries the current to the

motors, first, however, passing through a
series of " resistances" (see Fig. 2), which
choke down, or cut off part of the pressure.

The current then flows under diminished

pressure from the last resistance grid to

one motor and from that to the other motor.

So each motor gets only half the pressure

remaining after the resistance grids have
cut it down and the car, therefore, starts

gently and slowly.

The next notch on the controller bridges

between the upper pair of fingers and still

fig. 1. INTERIOR OF THE MYSTERIOUS
CONTROLLER BOX

another one lower down. This second
move cuts out part of the resistances and
allows the motors to have a little more pres-

sure and develop a little more speed. The
third notch cuts out a little more, the fourth
still more, and the fifth cuts out the last of

it. There is now a bridge to the fifth of

the lower fingers and the current from the
trolley passes directly with undiminished
pressure to the two motors, each of which
has half of the pressure, or 250 volts, put
upon it, since they are "in series," the

current passing from one to the other. On
this notch they will therefore run about half

speed and no current is being wasted in

the resistance grids. If it is desired to run
faster the full trolley pressure can be put
directly across each motor by itself, when
it will develop full power and run full speed.

But this is too great a change to make
directly. The car would jump violently

if full pressure were to be thrown on in one

move. It is therefore necessary to use

the resistances again to make the steps more
gradual. The sixth notch, then, sends

the current through all the resistances,

again cutting down the pressure so that what
remains can be put directly upon each motor

by itself instead of the two in series. This

is done by the controller sending the current

over a divided path over two parallel wires

to each motor which thereby gets the full

pressure less what has been taken off by the

resistances. These are then cut out step

by step as before till on the last notch the

full 500 volts of the trolley are impressed

on each motor and the car comes to full

speed, no current at all passing through the

resistances. This is called running "in

parallel" since the current has two parallel

paths, flowing, as it does, through the two

motors at once.

The reason, therefore, the motorman
does not run on any but the two positions

where the resistances have been switched

out is because there is a waste of power
just in proportion to the amount the pressure

is cut down. The power wasted is thrown

away as heat. The grids become very

hot even when the motorman is careful to

keep them in use as little as possible. If

he should keep on running on the notches

where the resistance is used the grids would

get red hot and be likely to melt or burn up.

You can see these resistance grids, by the

MBHi
*{minimi »>»*H

FIG. 2. RESISTANCE GRIDS

way, under almost any car. They are

hung from under the car floor and are usually

in plain sight right at the edge of the car

about half way between the platforms.

Like most other successful inventions,

this is very simple and easy so understand

and does what is expected of it time after

time without hitch or failure, and yet it
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never occurs to us to mingle with our praises

for the motorman's good work a few wtxds,

no less deserved, in praise of the geniuses

who have worked out and nrafwlttrt the

details of the devices which make our rapid

transit possible.

ELECTRIC PR0JECT05C0PE FOR CLINICS.

I :.t "resent nietntc iz "tnessmg z..r.'. zi.

7::^:z.s is for he s: zirits :: gather :n

:ze high tiers :: 'i-enthes surr tunning he
operating table. This is not only an un-

favorable position for observation but also

increases the danger :: hhection of the pa-

iisii.v •PERATIOX BY THI

people moving into the room and to the high

benches stir up a great deal of dust which
gradually settles over the seat of the opera-

tion.

A method of observing operations by
means of powerful electric lights and a pro-

jectoscope has been designed by Dr. Charles
H. Duncan, of Ne The
sketch shows very plainly how it is used,

r the table are placed a great many elec-

tric lamps which have reflectors to throw
the rays downward. Through the circular

id is an opening into a sort of camera-
like box. In this box are suitably adjusted

mirrors to throw the reflected image of the

patient, surgeon and attendants upon a
screen as shown. This screen may be placed

in the wall of an adjoining room where the

students are seated. The operating room is

therefore entirely cut off and may be made
entirely free from floating germs.

PLATING WITH PLATINUM ON CHEAPER
METALS.

There is little or no difficulty in electro-

platmg the noble metals with platinum,

but ~ien it comes to producing an eletro-

plastic coating on the commoner metals,

there has been trouble, especially where
the body metal is required to resist high

temperatures. A new process, however,

has been patented in Germany by Baum,
of Hanau-on-the-Main, which permits the

plating of an object with platinum, thereby

forming a substitute for pure platinum

which resists high temperatures.

In this process there are employed the

metals of the iron group,

the members of which. us

for instance iron, nickel

and cobalt, have a high

melting point, but readily

form alloys which have 1

similar coefficient of ex-

pansion to that of platin-

um.
In order to give the

metals of the iron group a

durable coat of platinum

by the electrogalvanic pro-

cess, the usual way has

been to plate them first

with copper and then with

platinum; or else to
g

them a coating of an alloy

:: :h~r_-^m n: s:tne :ne

of the metals of the low-

er trier, if iiiuhguishe:

from those of the "noble" group. This
latter process is suited for all cases where
the demands upon the platinum coating are

not very severe., but if, for instance, if is

required to resist a temperature of from
ooo° to i,ooo° C, there is difficulty from
the flaking off 'of the coating. Platinum
alloys well with copper (according to

^pratt at 350 C), but both it and the

copper flake off at the higher temperature

mentioned ab

According to the new invention there

can be attained a good electrolytic coating

of platinum on the non-noble metals or

alloys thereof, as for instance on nickel,

as foli

An object of nickel wire or sheet is pre-

pared by the usual methods for electro-

plating, and their treated in an electrolytic

bath consisting of a solution of 25 per cent

of platinum and 75 of nickel. By employ-

:r:sc:?z
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ing a current of the proper tension and
quantity (say 0.6 to 0.8 amperes for each

square centimeter, with a tension of four

to six volts), the result is a coating con-

taining a small proportion of platinum,

and a great deal of nickel. This layer is

burnished and dried in the usual manner,
and the articles then heated to 900 to

i,ooo° C. in hydrogen. The result is that

the coating is welded on the inner metal,

the hydrogen seeming to act by catalysis,

or rather by penetrating into the pores of

the metals and binding them together.

The articles thus treated are then placed

in a second bath, containing a mixture

of equal parts of platinum and nickel and
after the deposit here effected is again

glowed in hydrogen. After this it is plated

for a third time in a bath of 75 per cent of

platinum and 25 of nickel, and then for the

third time glowed in hydrogen. The ar-

ticle then consists of a core of pure nickel

surrounded by layers which merge into

each other and which are richer and richer

in platinum as they recede from the

core.

After this, the objects are plated in a

bath of pure platinum and for the last time

glowed in hydrogen, this time at a tempera-

ture of i,ooo° to i,ioo° C.

NIGHT SCENES AT THE SEATTLE EXPOSITION
At night the Alaska-Yukon-Pacific Ex- the shore of the basin, sparkles with the

position, now being held at Seattle, Wash., brilliancy of some priceless eastern gem.
presents a scene such as can be produced The electical effects for the cascades and
only by a lavish use Geyser Basin are
of electric lights. mmWmmmmWm^mWmWBQmWMmmmWmW most beautiful, 8,000

What would an ex- gallons of water per

position be without HF ^B minute being pumped
electricity ? Hq|5Ht^^m ^y the electric equip-

The Agricultural ^^^^^^|J1B^^H ment and brilliantly

Building stands on W&f ,M H§fl
:
1 illuminated, in foun-

the edge of Geyser B| if: •£&%+*'''- ~^'** Hi* tain and cascade ef-

Basin, and its myriad BflHj IHIi H ects *

lamps are reflected »|fT if Ji BSh mm 1 1I :^hmI Cascade Court is

with faithful minute- [jNhIIiIh &9«> IKS EHm ^e centra^ feature

ness in the placid HBjS Gttl KhHeUI of the electrical effects

waters of the pool. BH °f *ne exposition
The Oriental Build- scheme. There is a

ing, crowning a oriental building at night series of dams pro-

slight eminence on vided for a distance

agricultural building reflected in geyser basin
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of 500 feet or more, down which thou-

sands of gallons of water run in ~a rag-

ing torrent over thousands of colored

electric lamps placed under the water at

the lips of the dam. At night the effect

of these lamps is startling, for they are

placed behind glass of the prime colors

with shading from the darker tones on the

edges to lighter ones in the center.

GROOMING HORSES BY ELECTRICITY
Leading horse authorities of the world

and the most enlightened and progressive

farmers and horse owners of

every state and country, agree

that horses should be clipped

regularly and especially in

the spring of the year. If

a horse's coat is trimmed it

is a simple and easy matter to

keep it clean. It dries out

rapidly, it does not become
the lodging place of dirt, and
the horse looks better and
feels better. Horse grooming
and clipping by machinery
has long passed the experi-

mental stage and these opera-

tions are regularly performed
in this manner in most large

stables. To simplify the

operation electricity is now
made to do all the work by
a very simple arrangement
which is shown in the accom-
panying pictures.

The horse clipping and
grooming machine consists of

a swinging bracket fastened

to the ceiling from which is

suspended a small motor
which is provided with a flex-

ible shaft extension on which
may be used either a clipper

or a grooming brush. The
motor may be operated at

various speeds, from 100 or

5,000 revolutions a minute.

It operates on either alterna-

ting or direct current.

The clipping attachment

is exactly like the ordinary

clipper except that the recip-

rocating motion is performed

by the flexible shaft from the motor in-

stead of by the usual handles, greatly de-

creasing the labor and increasing the speed

of operation. When using the brush attach-

ment for grooming, the horse may be cleaned

wet or dry in an incredibly short time, and
the process is a most pleasing one, judging

from the expression on the face of the one

in the pictures.

Another feature of this electric brush is

a pneumatic attachment which is a simple

device constructed to utilize the current of

air arising from the rapid rotation of the

brush to protect the operator from the dust

and dirt and deposit it upon the floor.

In operating the machine first place the

THE HORSE ENJOYS THE ELECTRIC GROOMING

horse under the swinging arm so that when
the arm is swung around from one side to

the other the motor will pass behind the
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horse, the best possible position being so

that the support for the arm which is at-

tached to the ceiling will be directly over

the horse's withers or shoulder.

THE STORY OF TUNGSTEN.
On the work bench in the laboratory of

the great electric works, before the powerful

electric furnace, sat a small evaporating dish

ALL DUST AND DIRT BLOWN AWAY FROM THE OPERATOR

containing a handful of bright, steel gray

powder of a peculiar metallic lustre.

"What is that?" I asked with true jour-

nalistic curiosity.

"That," answered the scientist, shaking

the dish and disturbing the bright metal par-

ticles, " why, that is Tungsten, son of Phoe-
bus, who gives us sunshine by night."

I had to confess that I did not understand
his metallurgical metaphor.

"That little handful of powder there," he
explained, " will make more than a thousand
filaments for the new incandescent electric

lamps. The filaments made from this rare

metal, tungsten, will not only give a pure

white light closely allied to

actual sunlight but will give

the same quantity of light as

the old carbon filament lamp
for one-third the current.

Consider the millions of elec-

tric lights burned daily in the

world and you can begin to

grasp the importance of this

wonderful metal which has

leaped into such prominence
and value in the last few
months."
Ever since the discovery of

the incandescent electric lamp
by Thomas A. Edison twenty-

five years ago thousands of

inventors and scientists have

been trying to improve upon
the lamp. The original in-

candescent lamp filaments

were made of carbonized strips

of bamboo, which later were

discarded in favor of the car-

bon filaments manufactured
from cotton cellulose.

These lamps were the limit

of extravagance as 98 per

cent of the electrical energy

was wasted in useless heat,

while only two per cent turned

into light. The scientists

tried and are still trying hard

to imitate nature and pro-

duce an electric lamp which
will reverse these conditions

and utilize nearly all the

energy for light in the same
way as the natural electric

light is produced by glow-

worms and fire-flies.

Tungsten, or wolfram, is a

metal discovered in 1781 and named from
the Swedish "tung" (heavy) and "sten"
(stone). It is not found native but occurs

as tungstate of iron and manganese in the

mineral "wolframite," and as calcium tung-

state. The fusing point of tungsten is
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higher than any other known metal, which
enables it to operate at the very high effi-

ciency obtained in the tungsten lamp. One
:: mt '-i~~: ::" iniiniescen: Izz: i= :.' me
ziz :er::;r :rr.::-e::r::e me ":-e::er meLim: ;m:L

the greater the economy of current consumed.
Up to two years ago tungsten was known

only in laboratories and then only in a

impure state, and on account of its rarity the

price was very high. But latter day pros-

pecting has resulted in the finding of

bodies of the ore and the price has corre-

spondingly dropped to about $7 a pound.
I : :uld be even lower than this but for the

difficulties in refining the metal. Only with

the electric furnace is it possible to produce
tungsten in its pure form. Pure tungsten is

hard enough to scratch glass: it is almost

impossible to mel: if it is malleable to some
extent but not ductile. Because it cannot

be drawn into wire the wire-like filaments

in the electric lamps are made by the "pa
process which consists of mixing the pow-
dered metal with binding or stiffening agents

such as gums, dextrine, etc., until the :

has the cornier-; ::' potty. It is ihen

squirted through a very fine orifice in a dia-

mond with a pressure of several tons to the

square inch. The result is a somewhat moist

thread which has enough coherence to be

formed into filaments which do not break
while being dried. The filaments are first

heated, then subjected to an electric current

which causes them to sinter. The pr
Entering is carried out in gases which

chemically attack all the constituents of the

binding agent, without the metal being
affected, so that eventually a filament of pure
tungsten remains.

The light from the new tungsten incan-

descent lam: nearly pure white. It

is the first artificial illuminant by which all

colors can be distinguished. Color is an
ocular conception. Without light the:

no color. A red substance is red onl

cause it has the quality of absorbing all other

colors of the spectrum and reflecting the red

artificial lights in which the yellow,

violet, or red rays, predominate cannot be
used to match colors. Under the clear white
light of the tungsten lamps violet is not blue,

pink is not red; and blue is not black as

when looked at under other artificial light.

The most delicate tints show clear and
true.

The ordinary, now old-fashioned, incan-

descent lamp consumes 3.6 rom-

per candle power. The new tungsten lamp
consumes only 1.2 watts or less than a third.

This means that if a person is pay:: _ :

for 23,000 watt hours (twenty-three kilowatt

hours at 15 cents \ of electricity consumed by
::: :Li Lamps. ::: ::e mme : 5: :: ::mi
enjoy three times the light, and the quality
- -:: -.'.

:L e :-e::er.

RECORDING STREET CAB FAKES.
With the advent of the new prepayment

or pay-as- ^-enter electric cars in which
the conductor stands on the platform, it

became possible to utilize a form of cash

register to actually receive the coins, giving

m 1 ; :"::-: mem :r me .:mmm: re:e:vei.

ER TOR STREET CARS

The passenger on entering the car drops

nickel into the wired glass receptacle

at the top where it falls onto a shutter-like

arrangement. After inspection by the con-

ductor pressure on a thumb button drops

the coin into the cash box, at the same
time operating the register. A novel feature

about this reg mat it will not operate

except by the presence of a coin in the

machine. Without the coin the button

be operated any number of times with-

out affecting the register.

The cash box locks automatically upon
being removed from the machine, thus
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making it impossible for anyone other than

an authorized agent of the company to

gain access to the cash.

HOW TO CHARGE BATTERIES.
The question of how to charge a storage

battery is often perplexing to one hav-

ing occasion to use one and who is not

very familiar with the principle of the

operation—for instance, the electric auto-

mobile owner. He is told at the beginning

BATTERY CHARGING RHEOSTAT

that, with the ordinary no volt direct

current available, some form of resistance

must be employed in the circuit, since the

voltage at the beginning of the charge is

less than is required when the batteries are

nearly or fully charged, and it is therefore

necessary to reduce the voltage, usually

by what is known as an adjustable rheostat.

What is a rheostat, he asks; and how is

it used? A rheostat is simply a number of

coils of wire or small grid-like metal strips

through which the current must pass in

going from the source of supply to the

battery. These resistances, as they are

called, are mounted as shown in the cut,

and are so arranged that by turning the

handle seen at the top, over the little buttons

or contacts, the resistances are one by one

cut out of the circuit. As they are cut out

less and less obstruction is presented to

the flow of current into the battery.

To select a charging rheostat for a given

service, the circuit voltage, the minimum
allowable battery voltage and the charging

current in amperes must be known. The
required rheostat resistance in ohms can

then be computed as follows:

_ . , , : ± Circuit Volts—Batterv Volts
Resistance of rheostat= — — ^——

No. Amperes Charging Current

The battery voltage is the product of

the number of cells in series and the volts

per cell. For example, to charge a battery

which has 36 cells connected in series, at

a maximum rate of 7J amperes from a no
volt circuit, the minimum voltage or the

initial charging voltage being two volts

per cell, the resistance in the rheostat would
have to be as great as

no—(36x2) .= 5.07 ohms approximately,

and the standard rheostat with 5J ohms re-

sistance would be required.

COMBINED CIGAR LIGHTER AND LAMP.
Automobile users will appreciate the

Presto combined cigar lighter and lamp.

- $3 \
CIGAR LIGHTER AND LAMP

To light a cigar or cigarette, no matter how
high the wind or great the speed, simply

press the larger button and the little heating

element on the side begins to glow. To
light the lamp, press the smaller button.

This lamp is very convenient to use in look-

ing for trouble or exploring for lost articles

in the night.

The device may be operated from the

ignition batteries on the machine, and about

10 feet of cord will allow it to be used

under, around or in any part ofJ:he machine.



HOW THE TELEPHONE OPERATES
BY PROF. B. A. PERKINS, A. B. (STANFORD).

Perhaps all of us are aware, in a gen-

eral way, that sound is a sensation due

to some sort of a disturbance created in

the air. These movements in the air which

excite our sense of hearing must be quite

clearly understood if we would understand

the operation of any sound producing ap-

paratus.

In most cases we can quite readily per-

ceive that a sound producing body is in a

state of vibration. These vibrations of a

sounding piano string can be seen and felt.

But a vibrating body in order to cause the

sensation of sound, must transmit its mo-
tion to the ear through the medium of the

air. When a bell rings, the surrounding

air is alternately compressed and rarefied,

with the result that pulsations of the air

or sound waves are sent out in all directions.

As an example, middle C on a piano vibrates

waves in the receiver that are in all essential

respects like the primary sound waves of

the transmitter. As these secondary sound
waves from the receiver strike the mem-
brane of the ear of the listener they are

heard just as the primary sound waves
would be heard.

The transmitter is, of course, that part

of the telephone we talk into and the re-

ceiver is that part we hold to the ear. Per-

haps it would be well to describe these parts

in a little more detail by studying the dia-

gram.

The transmitters now in use are called

"variable resistance" transmitters. Their

essential parts are: The elastic diaphragm
(D) upon which the sound waves impinge

and behind which lie loose carbon contacts,

often in the form of small grains. The re-

ceiver consists of a strong permanent mag-

SIMPLE DIAGRAM OF A TELEPHONE SET

256 times per second. This vibrating wire

sends out 256 pulses of air per second, all

of which impinge on the ear. The mem-
brane of the ear is thereby made to vibrate

256 times per second. These vibrations are

transmitted to the auditory nerves and the

brain interprets them as sound sensation

of definite pitch, loudness and quality.

There is a disk of metal or other elastic

material in a telephone transmitter that

responds to air vibrations, moving in uni-

son with the air waves that impinge on it.

In this respect, it is essentially like the

membrane of the ear.

It must not be thought that these vibra-

tions are passed on over the telephone wires.

But the telephone, by means of the electric

current, does produce secondary sound

net (H), a small coil of insulated wire (C)

surrounding one end of the magnet, and a

diaphragm (D') (a thin sheet of soft iron)

placed very near but not in contact with

the magnet and the coil. The essential

parts of the transmitter and the receiver are

protected and supported by a case.

Through the transmitter, over the tele-

phone wire, through the receiver, and back
over a return wire to the transmitter again,

there flows a very weak current furnished

usually by a few dry cells.

Let us now see what role this electric

current plays. We have already noted that

the telephone wire does not transmit sound
waves. It does transmit pulsating (varying)

currents which correspond in frequency to

that of the sound waves. It is the part of
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the transmitter to produce this variation in

the current strength.

Those who have had any practical ex-

perience with electricity know that the effect

of a loose contact between any two parts of

a circuit is to increase the resistance and
thereby weaken the current. But this effect

is very much more than usually noticeable

if the parts are carbon, as they are in the

transmitter. Sound waves on the diaphragm
of the transmitter cause a varying pressure

on the carbon grains back of the trans-

mitter and thereby a variation in the re-

sistance to the current that is passing through

the carbon grains. The resulting variations

in resistance cause instant variations of

current.

These fluctuating currents coming over

the line pass through the insulated wire

coil in the receiver and thus vary the mag-
netic field strength. This, in turn, varies

the normal pull of the magnet upon the thin

disk or diaphragm (D') and as a result the

diaphragm is caused to vibrate in accord-

ance with the undulatory currents sent over

the line. The like vibrations of the receiver

diaphragm produce as an effect sound
waves in the air like the casual air sound
waves at the speaking end. This persistence

of infinitesimal waves in all their sinuosities

through repeated transfer and transforma-

tion may be regarded as one of the most
wonderful and striking phenomena in science.

For operating the call bells on telephones,

a small generator, called a "magneto,"
may be employed. This consists of an
armature which by means of a projecting

handle, can be revolved rapidly between
the poles of a permanent magnet. The
current thus produced is led to the distant

telephone where there are usually two bells

placed near together. The alternating cur-

rent causes the bell clapper to strike them
alternately as long as the handle of the mag-
net is being turned.

In every telephone we have a "signal"

circuit and a "talking" circuit. It is seen

that the current for the signal is an alter-

nating current which may be generated by
a small dynamo or magneto which we turn

by hand. The direct but fluctuating cur-

rent for the talking circuit is supplied in

most cases by dry cells. We may operate

either of these circuits at will, but not both

at the same time.

When the receiver is on the hook, the

magneto and bells are in circuit, hence we

"ring up" before taking the receiver from
the hook. When the receiver is taken

down, the hook flies «p, throwing the

magneto and bell out of circuit. We are

then able to talk to "central." When the

subscriber rings up central, the current

sent over the line from his magneto attracts

the armature of an electro-magnet in the

central switchboard and thereby releases

a drop behind which is a plate carrying the

subscriber's number. When the drop is

down, it remains down until central puts

it back. Once the subscriber's current has

released this drop, no amount of turning his

magneto handle will avail him any further.

He may sometimes save his temper if he

remembers this. When central notices this

subscriber's signal, she inquires what num-
ber he wishes. Having learned this, she

connects up the number desired and by
means of a magneto calls the second sub-

scriber to his telephone. When the con-

versation is completed, one of the subscribers

notifies central by means of his magneto.

The receiver hook must always be pulled

down before ringing.

The system just described is called the

local battery system. In the most recent

practice, especially in larger cities, the local

battery at the subscriber's end is done

away with and so also is the magneto. A
current to take the place of all the local

batteries is furnished by a storage bat-

tery at the central station. This system

is consequently called the central energy

system.

In this system when a subscriber wishes

to call up central, he has only to lift the

receiver from its hook. This closes the

circuit and lights up a small glow lamp on
the switchboard in front of the operator.

Central calls up the desired subscriber by

means of an alternating current from her

magneto, which in this case is a little power

driven generator in the exchange. As soon

as the subscriber replaces his receiver upon
the hook the small glow lamp is out. This

is, therefore, a notice for central to discon-

nect the two lines.

A new type of electric locomotive, of which

twenty are in course of construction for the

New York Central, will be capable of de-

veloping 4000 horse-power at high speed,

the armatures of the motors being mounted
directly upon the driving axles.
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ELECTRICITY IN ARTILLERY OPERATION.
The recent reorganization of the United

States Coast Artillery Corps has resulted

in the adoption of many new electrical ap-

pliances. The picture herewith shows one

of the portable searchlights with which our

monster coast defense guns are equipped.

These lights are not unlike those in use on
men-o'-war, except that they are mounted
on light-wheeled trucks and can be rapidly

moved from one position to another. The
generating plant is also portable, and can
be put in operation almost instantly, as a

gas engine is used to drive the dynamo.

the lines being laid in underground cables,

to the operator.

Telephone service at artillery posts is a

most wonderful and intricate system. There
are, generally, two or more of these systems,

so that if one is disabled the other may be

substituted. The big guns and mortars

are sighted and fired by telephone instruc-

tion, the commands often being given from

a point a mile or more away.

Another astonishing electrical invention

used at the gun pits and fire command
stations is a small instrument known as

the telautograph. This contrivance will

ELECTRIC SEARCHLIGHT LOR ARTILLERY SERVICE

• These lights are used to locate the enemy,

both to direct the firing and to expose mined
areas when the enemy is passing over them
at night, so as to explode the mines at the

proper moment. Searchlight drill, in which
from one to three or more of these lights

are used, is held at the forts at regular in-

tervals. The drills are spectacular sights

where two or more forts, with three lights

each, are adjacent to one another, as is the

case at some of our Atlantic and Pacific

coast artillery districts.

The ranges of search and the commands
during drills and in action are given by the

battle commander from the secondary or

fire commander's station by telephones,

accurately reproduce the handwriting of

the plotter or range finder, or of the battle

commander, who may be a mile or more
away from the gun pit, on a sheet before

the gun commander in the pit. This ma-
chine is designed to record commands given

in battle so there will be no opportunity

for error, and is seldom used in drill work,
owing to the telephone being so much quicker.

In the magazines surrounding the gun
and mortar pits nothing save incandescent
lights, heavily cased with wire screening,

are used. Projectiles are handled by elec-

tric hoists and an electric signal system
connects the interior of the magazine with

the gun crew outside.
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ELECTRICITY FROM WIND POWER.
The power of the wind, if it could all be

used to advantage, would set at rest our

fears concerning the exhaustion of the coal

fields, but up to the present time very little

has been done, comparatively speaking, to

utilize this important force. Windmills,

to be sure, are very commonly seen, but they

are mostly used in a small way, on farms,

for pumping water, grinding feed, etc.

The windmill, or wind turbine as it

might be termed, has often been proposed

as a prime mover to operate dynamos for

the generation of electrical power. Experi-

ments have been carried out along this

line, notably in Denmark, and some suc-

cessful working equipments have been

built. Manufacturers of windmills in this

country have also spent considerable time

and money trying to develop the scheme,

but their experience has been that, owing
to certain difficulties of applying the power
to the dynamo, the system is not a very

economical one. The two main difficulties

to be overcome in utilizing wind power are

the uncertainty of the wind and the varia-

tion of its velocity when it is blowing.

Electric current for lighting purposes

must be steady and its voltage must not

rise and fall to any appreciable extent, or

the lights will flicker. Since the voltage is

directly dependent on the speed of the

dynamo it will readily be seen that to main-
tain a constant voltage with a wind-driven

dynamo, a more or less complicated govern-

ing device must be used. Then, too, as

the wind will not blow when we want it

to, we must provide a large storage battery

to store up energy for use in periods of calm.

The problem of wind-generated electrical

power is, however, an interesting one and
will no doubt some day be satisfactorily

solved. A recent installation at Willeston

Green, London, England, though small,

presents some interesting features. It fur-

nishes current for 150 10-watt lamps and
also for cooking and heating. The picture

shows the windmill and governing devices.

On the wheel are two vanes or tail pieces

which controlthe wheel and hold its face

in a position relative to the direction of the

wind such that the force exerted by the

wind, and consequently the speed of the

wheel, are practically constant at all times,

regardless of the wind velocity.

It is asserted that by this arrangement
the amount of power exerted by the wind

upon the wheel can be kept within that

required for the generator and thus en-

ables the plant to look after itself in the

strongest gales.

The electric generator is of two kilowatt

capacity (about 2J horsepower). Its arma-

ture shaft is placed vertically and is driven

WINDMILL ELECTRIC PLANT

direct by means of a belt from a pulley

placed at the bottom of the vertical shaft

of the windmill. The control of the field

circuit of the dynamo is maintained by re-

sistances worked automatically.

ELECTRIC KITCHEN OF AN OCEAN
LINER.

It is no small matter to attend to the feed-

ing of the small army of passengers which

demands attention during the trips of a large

ocean liner. Early in June the u George
Washington," the largest German steamship

afloat, left the German Lloyd docks for

New York City and it is stated that fully

four thousand people were aboard this

giant steamship.

Without the assistance of electricity it

would be a hard task, indeed, to feed this

army of travelers four and five times a day.

The kitchen and storerooms of the " George
Washington" are fully equipped with the

very lastest electrical devices to make this
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enormous task as easy and convenient as

possible.

Many of these devices such as egg beaters,

potato parers, mincing machines, automatic

egg boilers, coffee mills and dish-washing

machines are worked by electricity.

In addition to the kitchen there are on

board ice houses for meats, bakeries, a con-

fectionery room and scullery rooms. In all

the kitchen and provision rooms occupy a

space of 47,000 cubic feet.

The cold storage and provision rooms are

so arranged that their contents may be readily

sent into the kitchens by electrically oper-

ated dumb waiters.

USELESS WASTE OF POWER.
BY P. C. HENRY.

The Piedmont section of North and
South Carolina is abundantly blessed with

water power. The principal rivers abound
with many shoals and valuable water power
sites. Of late years, most of these valuable

power sites have been bought by various

companies. A few power sites are being

developed; but the majority are still un-

used. In the course of the next decade,

this section will certainly be crowded with

factories—especially cotton, furniture and
tobacco factories, on account of the cheap

USELESS WASTE OF 25 HORSEPOWER

power from the nearby rivers and immense
raw materials at their doors.

Catawba County, N. C, resembles the

Piedmont section in that it, too, has many
and valuable shoals on all the creeks in

the county. While these small falls are

not as valuable as the shoals in the rivers,

they are of late being bought for develop-

ment.

Quite recently, the writer bought a valu-

able fall on a strong creek, five miles from
a growing city, for $550.00, together with

twelve acres of land and water rights to

erect a 15-foot dam above the falls. The
natural fall is 20 feet, which will give a

working head of at least 35 feet, capable

of generating 35 to 40 horsepower.

Many developments are being mapped out

by which to use the energy of our Kenwood
Falls. The first use will be a family laun-

dry, as power, water and heat can be fur-

nished in unlimited quantities and without

cost. There will also be electric motor trucks

to haul our goods to and from the nearby city.

The second development will be a cream-

ery, in which the milk from the surrounding

country will be worked into butter, and
porkers fattened upon the by-products of

the creamery.

The third improvement is to be an

ice factory, to supply the daily needs of a

growing city during eight months of the

year. And with no rent, no taxes of any

consequence, no water charges, no expense

for power, no expense for drayage, it would

be difficult to compete with us in supply-

ing cheap ice for the inhabitants of two

nearby cities.

The fourth development will probably

be an overall factory, in which to use the

surplus of our electrical energy. Located

outside the city, labor can be secured at

a minimum figure, raw material at the door,

and power for the machines free of charge.

Years ago, every shoal on our creeks was

used to grind corn; but as roller mills in

the towns made their appearance, the small

grist mills lapsed into decay. Now, how-

ever, a new use has been found for the

power of every small waterfall, so it is

reasonable to suppose that during the com-

ing decade electrical energy will be pro-

duced at the majority of these shoals.

The electric vehicle is essentially the proper

equipment for shopping trips; for the doctor

who must depend upon a machine to be in

readiness day or night, and which he can

manipulate himself without fuss or bother

and without calling upon a professional

driver. The noiselessness and ease of con-

trol of the electric vehicle make it the per-

fect machine for ladies' use, and for thread-

ing through the busy city traffic the busi-

ness man for his short trip finds it an espe-

cially agreeable mode of travel.
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THE LOCOMOTIVE SEARCHLIGHT.
It is an inspiring sight at night to see a

hundred ton locomotive go tearing across

the country with a speed commensurate
with its thousand horsepower

and cutting the darkness

with a beam of light^which

turns night into day for a

mile ahead along the glisten-

ing rails. Or perhaps long

before the sound of the train

is heard or its whistle reaches

our ears we see the glimmer
of that spectre light reflected

from the clouds.

With the increased weight

and speed of our modern
trains came the necessity of

more powerful headlights in

order to light the way, for a

heavy train going 70 miles an
hour cannot be stopped in the same length

of time that would suffice for the old time

locomotive with its oil lamp and reflector.

So of course electricity was again called

upon and the result was the modern search-

light.

How is a locomotive searchlight operated,

someone asks, and where does it get its cur-

rent? This is accomplished in various

a number of incandescent lamps for light-

ing the engineer's cab.

The turbine, though small, is of the latest

pattern, the dynamo is a small compact

LIGHT AS DAY FOR A MILE AHEAD

affair, and the two are sometimes located

just ahead of the smoke stack and at the

back of the box containing the searchlight,

or else at the rear of the sand box and whistle.

The searchlight is shown in one of the

illustrations and contains various govern-

ing features, well known to electricians,

which keep the two carbons of the arc at

just the right distance apart for proper

burning.

ELECTRIC LOCOMOTIVE SEARCHLIGHT

ways, one method being by means of a little

steam turbine on the locomotive which
drives a dynamo for furnishing current to

the arc lamp in the searchlight and also to

THE MOTOR DISPLACES THE BELT.
The first application of electric motors to

machine tools was made a few years ago,

although the idea was suggested by the late

John Good, cordage manufacturer, as far

back as 1893. In that year Mr. Good took

out a patent for a cordage spinning machine

driven by an attached electric motor.

Few persons outside of manufacturing em-

ployment realize to what extent electricity is

now employed in the operation of machin-

ery. Within the last decade it has been ap-

plied to machine tools, and the use of tools

equipped with motors in big manufacturing

plants of the country is growing so steadily

as to warrant the assumption that it will at

no distant day entirely supersede steam with

its group and belt methods of driving ma-
chines. Within the last few years the textile

manufacturers of the country have also

thoroughly tested direct drive in that in-

dustry with the result that nearly every textile

mill north and south is adopting motor drive

for individual machines.
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The economies of direct drive are easily

seen. When the machines are idle they are

using no power. There is no loss in power
transmission, no loss in friction of belts,

gears and shafting. The light is not ob-

structed with overhead shafting and con-

nections nor is there any danger from flying

belts and shaft ends. The power losses in

shaft and belt transmission are considerable

and are felt most in the coal bunkers, for it

takes fuel to produce this wasted energy.

With electric drive all the machines can be
stopped but one or two, which use power
only in proportion to the work they do, and
the whole power plant does not have to run
full blast to drive these few machines.

illumination as long as the train is connected

to the engine. To prepare for such times as

the train is disconnected, each car is equipped

with storage batteries which are charged

by the dynamo on the engine during such

time as the dynamo is not supplying cur-

rent direct, for lighting the lamps.

There are also various automatic fea-

tures for connecting and disconnecting the

dynamo and batteries and the lighting cir-

cuit, involving simple devices known to

electricians, such as relays, circuit breakers,

etc.

LIGHTING TRAINS WITH TURBINE
DYNAMOS.

The lighting of railway trains has been
an interesting problem to the righting en-

gineer since the first days of railroading,

but it is only since trains traveled with suffi-

cient smoothness to permit of reading on

SHOWING TURBINE DYNAMO ON LOCOMOTIVE

the cars that the electric fighting of steam
trains has become a really important matter.

Various systems of electric train lighting

have been used with varying degrees of

success, embodying, as a rule, an electric

dynamo driven from the car axle. One of

the latest successful schemes, however, is

to light the train from a steam turbine-

driven dynamo mounted on the locomotive,

which works in conjunction with a storage

battery located on each car.

A small Curtis turbine dynamo is mounted
on top of the boiler of the locomotive as

shown in the cut. A turbine governor takes

care of the speed variations caused by
differences in boiler pressure, while a small

voltage regulator acting on the dynamo
field maintains constant voltage. This dyna-
mo may be considered as taking care of

the load and giving constant and steady

PRECAUTIONARY AND FIRST AID
SUGGESTIONS

BY DR. ROBERT GRIMSHAW.
At the last meeting of the Yerband

Deutscher Techniker in Germany, there

was adopted, with the co-operation of the

Imperial German Health Department, new
text for the rules governing action in case

of accident from electric current, a part

of which is here given.

Independent of the sensitiveness

of the human organism in the indi-

vidual cases, it can be assumed as

certain that the action of the elec-

tric current on the human system

is in proportion to its strength.

For this reason, conductors which
are passing a high-tension current

are more dangerous than those

which distribute low tension cur-

rent; because under similar circum-

stances they earn- stronger currents.

On the other hand, all possibilities

must be avoided which reduce the total

resistance of the body, and are thereby cal-

culated to permit a strong current therein.

The current in the body is stronger, in

proportion to the area and conductivity of

the surface which is offered to the electricity

at its entry into or passage from the system.

In general, a current does not pass when
only one part of the body touches an ap-

paratus or conductor which is under ten-

sion, but the person otherwise is insulated

as where the floor is dry and non-metallic

or rubber shoes or very dry leather ones are

worn, or the floor is of wood. In this case

exit from the body is prevented. If the

person in question is uninsulated, the cur-

rent can pass through his body into the

earth.

Moisture at the contacting portions of

the body, as for instance damp hands, or
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a damp floor, lessens the resistance of the

body to the passage of the current, and in-

creases the danger. A well-insulated work-

man can touch the conductor of a low-

tension current or even grasp it with the

whole hand without danger. If the in-

sulation of the place on which one stands

is not perfect, momentary touching of

electrified parts is not necessarily risky;

but if the conductor or part is grasped with

the whole hand, it may be dangerous, as the

entrance of the current is thereby much
facilitated. There is increased danger where
the contact does not take place with the

hand, but indirectly by means of a metal

tool held therein, for this conducts the cur-

rent over the whole system and into the

body. For this reason, where work must
absolutely be done on current carrying con-

ductors, the tools should have insulated

handles.

If in case of an accident the injured one

is still in electric contact with the conductor

the first thing to do is to free him from con-

tact therewith. In doing this, the follow-

ing should be observed:

(1) Where possible, the conductor is

to be put out of the circuit by means of the

nearest switch, loosening the safety device

for the line in question, or breaking the

conductor by a dry non-metallic article,

as for instance a piece of wood, a cane, or

a rope thrown over the line.

(2) In doing this, those aiding should

take care, in order to weaken the force of

the current, to stand on a dry board, dry

cloths, pieces of clothing, or other dry non-

metallic substance, or to pull on rubber shoes.

(3) The hands of the one coming to

assistance should be insulated with rubber

gloves, dry cloth, pieces of clothing, or

other wrappings, and in rescuing the in-

jured one he should not be brought in con-

tact with metallic objects in the neighbor-

hood.

(4) The injured person should be lifted

from the floor and freed from the con-

ductor. In doing this he is to be lifted

by his clothes. One should especially avoid

touching any uncovered part of his body.

If the injured person is grasping the con-

ductor, his grasp should be loosened, one

finger at a time. Sometimes lifting the

body from the ground is sufficient to break

the current.

(5) The branches of electrical industry

where a layman may come to the aid of

an injured person are restricted to those

in which the tension is not much over 500

volts. As a rule, street railway service

keeps within these limits. Where, however,

there is an accident from a high tension

current, the first thing to do is to notify

the nearest office of the plant in question,

and to send for a doctor. As a rule, con-

ductors and machines and apparatus for

high tension current are marked with a

danger signal.

ELECTRIC SHAVING OUTFIT.

Two or three years ago the electric shav-

ing mug, which furnishes hot water for the

morning shave in about a minute, was con-

sidered a novelty. Now it has become one

of the regular utensils in the up-to-date

electrical household and the manufacturers

have, to use the popular expression, gone

it one better, and have turned out an

ELECTRIC SHAVING OUTFIT

electric razor with vibrator attachment for

an after-shave massage.

The razor is similar in appearance to the

well known safety razor. It is attached to

the vibrator shaft in a moment, and a rotary

eccentric inside the razor handle gives the

blade a vibratory movement which is said

to greatly increase its efficiency. When
through shaving detach the razor handle

from the shaft and put on the vibrator at-

tachment for a facial massage.



THE BRAIN OF AN ELECTRICAL SYSTEM
The electrical system of a great electric

central station system such as that of the

Commonwealth Edison Company of Chi-

cago, for instance, is a veritable giant with

a powerful heart and an intricate network

of nerves. To properly control all the parts

of this colossus and to harmonize them
requires a centralized brain to direct this ner-

vous system, says the Edison Round Table.

Such a brain center is found in the load

dispatcher's office. The illustration shows
the interior of this office with its two-position

a serious wreck, so the necessity for placing

all authority and responsibility for switching

in one man is apparent.

An indispensable aid in the ordering of

this switching is provided on the wall ad-

jacent to the telephone boards in the form
of a large diagram of the transmission sys-

tem. Every 9,000-volt generator and bus,

every bus switch and. line, and every sub-

station bus and line switch is shown in its

proper location on this diagram, and by
means of pegs the position of each switch

THE LOAD DISPATCHER'S OFFICE IS THE BRAIN OF THE SYSTEM

telephone board by which the load dis-

patcher can get into direct communication
with all the stations and sub-stations con-

nected with the company's system. He is

thus in constant touch with every operating

center. At the present time there are about

90 high tension lines carrying current at

9,000 volts and at 20,000 volts from Harri-

son, Fisk, and Quarry Street stations to

nearly 50 sub-stations. There are also a

number of lines connecting certain sub-
stations together for additional security.

In this large network of transmission lines

the closing of a wrong switch may result in

(open or closed) is indicated. All operators

are under strict orders never to close or

open a high voltage line or bus switch with-

out direct orders from the load dispatcher

and to report to him promptly whenever a

line opens automatically. When a switch

has been ordered closed or opened and
report comes back from the operator that

this has been done, a peg is immediately

placed in or withdrawn from that switch

in the diagram. At times of the day when
the load reaches a certain amount the sys-

tem is sectionalized, that is, it is divided

so that part is carried by one set of gen-
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erators and part by another set. This
leaves many switches in the station and in

a number of sub-stations so connected that

the closing of them would tie these sections

together. Such tying together cannot safely

be done unless certain conditions exist and
these conditions can be controlled only in

the generating station. All such switches

are thus danger points and are indicated as

such on the diagram by pegs with conspicu-

ous red tops. The pegs denoting closed

switches have colored tops to indicate what
operating section the line or bus is con-

nected to.

During serious system disturbance author-

ized members of the operating engineer's

office assist the load dispatchers, of whom
there are generally two on duty. During
such disturbances two men take care of

the telephoning, one in each position, an-

other does the plugging on the diagram,

while a fourth records on a small portable

black board such important information as

is called out to him by the men at the

phones, such as load conditions, units dam-
aged or put onto the system and similar in-

formation.

In a system as large as this it is frequently

necessary to disconnect certain parts or

apparatus for construction work, repairs or

cleaning. In order that proper arrange-

ments can be made safely for such work a
system of "load dispatcher permits" was
devised. Foremen or test engineers before

being permitted to start work or tests on
any part of the operating system must first

make application for a permit stating clearly

what it is proposed to do and what apparatus
it will affect and when. Such application

is sent for approval to a person authorized

to assume this responsibility and, if ap-

proved, is forwarded to the load dispatcher.

The latter makes the necessary arrange-

ments so the application can be granted,

unless operating conditions prevent. Such
a system, while it may appear like red tape

to the uninitiated, is absolutely essential

to the safe performance of work on an ex-

tensive high voltage plant.

So much for the load dispatchers' func-

tions with regard to their special duty of

keeping the system "going." There is

another side to their work which adds a
welcome diversion—welcome if it comes
not at an inopportune time. To many
customers the load dispatchers are "the
company," and to others an encyclopedia.

Many humorous calls come in evenings,

more humorous to the load dispatcher than

to the caller, regarding the amount of last

month's bill, the safety of certain wiring

or the delays on certain construction jobs,

and at times information is asked such as

"the amperage of the street lights of Bur-
lington, Iowa." The police and fire de-

partment also report to the load dispatchers

any unsafe condition or damaged circuit

which may come to their attention. In

all of these calls the load dispatchers re-

member that during that conversation they

are "the company". Police and firemen

are thanked, kickers are pacified if at all

possible and information is courteously

given when possible. The load dispatchers

are thus at times the kick receivers, again, the

information bureau, or the trouble dispatch-

ers, but at all times theirs are the guiding

hands on the levers which keep the powerful

giant in leash and subservient to their com-
mand, so that this, one of the greatest of

central station systems in the world, will

function properly and serve the city

and its citizens with an efficiency and
satisfaction of the highest order.

TROLLEY WIRE PICK-UP.

When a trolley wire breaks and lies

squirming on the ground there is consterna-

tion. "Live wire!" everyone shouts and
there is a general scampering from the

vicinity. But the big power plant, perhaps

miles away, cannot be shut down because

of a little frayed end way out on the system,

so the next best thing to do is to tie up the

wire out of danger till the damage can be

repaired. A little device for doing this is

known as the "trolley wire pick-up," which

is shown in the cut. The handle is of wood
so that the lineman or motorman can grasp

the wire without danger of a shock. A
light pull on the cord, a half turn of the

cord around the handle, and the wire is

safely in the grasp of the pick-up. Then
the wire is pulled up by the cord and tied

to a convenient pole or tree.
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EXPERIMENTS WITH HIGH FREQUENCY
CURRENTS.

BY H. L. TRANSTROM.

It is generally conceded that the current

necessary to produce death is 250 milliam-

peres, or one-fourth ampere. This is not

always true, as some are killed by a fraction

of this amount because of the difference of

strength of constitution. Direct current

produces the most certain death, but al-

ternating currents of the commercial fre-

quencies used, are the most painful. The
ease by which alternating current can be
changed from a low voltage to a higher

If a high frequency coil is constructed

with the right proportions, and the condenser,

transformer and spark-gap are adjusted to

be in harmony, it is then possible to pass

sufficient current through the body to light

the 32 candle-power carbon filament lamp
to full candle power, and even burn it

out if desired without the slightest pam
or inconvenience. Another remarkable
thing about it is that only one wire is used,

the body of the person being insulated in

every way. The body acts as a plate of

a condenser with widely separated plates,

the body being one and the earth the other,

the air being the dielectric.

LIGHTING A LAMP THROUGH THE BODY

one, makes it better suited for electrocution

purposes.

Electricians are often heard to remark
that they received a burn or shock from a

circuit carrying several thousand amperes,
the voltage being possibly only 220 to 500
volts. The reason they can withstand the

shock is because of the high resistance of

the body, and a circuit of large carrying

capacity cannot force much more current

through the body than a much smaller one
if their voltage is the same.

Any electrician will tell you that a no
volt 32 candle-power carbon filiament lamp
consumes one ampere of current. The new
tungsten lamp of the same candlepower
consumes only one-third of an ampere, but
is unsuited for high frequency work because
the filament has too much inductance and
is too fragile.

The Tesla coil used for this purpose con
sists of a primary and secondary wound
concentrically. The primary has eight turns

of No. 4 copper wire wound eight inches in

diameter, the adjacent turns being spaced
apart one-fourth inch. The secondary has
forty-three turns of No. 17 gutta-percha

covered wire wound on a wooden cylinder

five inches in diameter and five inches long.

One end of the secondary is grounded to

a water pipe. Only seven plates of the

condenser described in the article in Popu-
lar Electricity, January, 1908, were
used. The voltage on the primary in paral-

lel was 160 volts, the frequency 60 cycles. I

used a variable inductance in series with

the primary to prevent the condenser spark
from flaming, which would stop the oscilla-

tions. Turns Nos. 4 and 7 were the ones
connected to the condenser and gap.



HOW TO DO ELECTROPLATING
BY J. R. WILSON.

PART II.

The first consideration in the plating

process is the source of electric current.

This may be either from a regular plating

dynamo, or a set of battery cells. Of course

if power is available and one can secure a

plating dynamo it would be true economy,

but the amateur may obtain good results

with a battery.

PLATING BATTERIES.

Cells of either double liquid type or single

liquid type may be used for plating. The
best single liquid cell would be a "Smee
cell" or modification of it which consists

merely of two carbon plates with a zinc

plate between them suspended from a

wooden support in a jar containing a mix-

ture of one part sulphuric acid to eight

parts of water. The zincs must be kept

well amalgamated. This cell when in

action gives about 0.5 volt. If using this

cell an addition of two ounces of chromic

acid or bichromate of soda insures good
steady current.

The Bunsen cell is the best type of double

liquid cell to use. This consists of a glass

jar containing a hollow zinc cylinder, slit

on one side to allow free circulation of the

solution. Within the cylinder stands a

porous cup containing a bar of carbon.

This cell is charged by well amalgamating
the zinc cylinder inside and outside, and
placing it in the jar. The porous cup with

the carbon is then set inside the zinc cylinder.

In the outer jar is placed a mixture of one
part sulphuric acid to 10 or 12 parts of

water (mixture should be cool before putting

it in the cell), to cover the zinc or on a

level with the liquid in the porous cup.

The latter is simply nitric acid. Instead

of sulphuric acid for the outer jar, battery

alts can be purchased and added to the

^ater. This avoids necessity of amal-
gamating the zinc, which is a troublesome
job. The Bunsen type cell gives a good
steady pressure of two volts.

The question now arises as to size of cell

or number of cells and arrangement, to get

the required current strength for different

plating solutions. It is known, as stated

farther on, that the various plating solutions

offer different resistances to a current. It

is also a rule that the surface area of the two
elements (positive and negative) in a cell

should each equal or exceed that of the

anodes in the plating solution and the latter

should always equal or slightly exceed the

surface area to be plated. Following this

rule out one will come very close to the

required current for different plating solu-

tions.

If one knows the amperage of his cells,

however, or has the necessary apparatus to

determine it, then the size or type of cell

necessary for a given work is readily known.
It must be stated here that the voltage for

any certain type of cell is constant, regard-

less of the size. It also might be stated

here that a double liquid cell as described

has a 1 5 ampere hour capacity where the jar

measures 9x6x8 inches.

For all plating work a low voltage with

plenty of current is required. This means
that the internal as well as the external

resistance (or resistance through the entire

circuit) must be kept low. Never more than

eight volts is required in any plating.

In most cases a combination of cells must
be used to get the desired voltage and
amperage. By connecting two cells in

parallel, that is carbon to carbon and zinc

to zinc, the effect is that of using one cell

twice as large, for twice as much current is

obtained, though the voltage is the same.

By connecting in series—zinc to carbon

and zinc to carbon, the voltage is doubled

but the current is the same as that of one

cell.

The following diagrams make this clear,

taking a two-volt, four-ampere cell as an

example. In using a combination of cells

use all of one kind.

PLATING DYNAMO.

If a dynamo is used it must be a regular

plating dynamo which differs in several

respects from a lighting or power dynamo.
The latter does not answer the purpose.

A compound wound dynamo is preferable

to a shunt wound. Install it securely on a

foundation well insulated from the ground.

It should be run by belt from a counter-

shaft or in many cases where electric power
is available, a direct connected motor is
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used. These latter outfits can be pur-

chased in one piece called a motor-generator

outfit.

The capacity of a dynamo in volts and
amperes is generally known, for a certain

speed. Therefore if a dynamo is designed

for a certain number of tank- i: is not

<-

ft J \*J-
THRLZ ZILL5 IS" PARALLEL GIVE TWO VOLTS

AND TWELVE AMPERES

TOUR CELLS IN SERIES GIVE EIGHT VOK
AND IOUR AMPERES

FOUR CELLS IS SERIES PARALLEL GHT FOUR
VOLTS AND EIGHT AMPERES

absolutely necessary to have a voltmeter

and ammeter in the circuit. A rheostat

must necessarily be installed at each tank

to properly adjust the current for e

tank according to the amount of work
be plated. It is more satisfactory however
if a voltmeter and ammeter are inserted in

the circuit. Rheostats of current earning
capacity sufficient to handle the current at

each tank must be used.

ELECTRODEPOSITION

Xo two metals deposit under like con-

ditions. Some metals require more current

than others, some require higher volt

than others. But the chief consideration

is not the voltage, but the amperage, because
the quantity of metal that can be deposited

in a good condition depends largely upon
the number of amperes that can get through
the plating solution. The strength (called

density) of all plating solutions diners also

as will be shown later on. Each metal has
its own rate of deposit; for instance with
a current of one ampere about 60 grains of

silver is deposited in one hour on one-tenth

of a square foot >f e while under the

same conditions only 18.16 grains of copper
or 16.9 grains of nickel can be deposited.

This shows that silver deposits more readily

than copper or nickel. The following table

shows the comparative number of amperes

-

Amp. per •,:W
:. :

-

4 4 51 8° I

ESlvei 2-4 14 to 20= B

u ie Copper

.

:-5 4 --:> :

Duplex : ; ; e: . 10-12 4 15-20° B

Gold.. 1 ...

per square foot of plating surface and the

density- or strength of solution required for

different metals.

PLATING TAN]

For largT :l especially in plating

shops, the tanks are constructed of heavy

twe and three-inch timber firmly bolted

and the inside lined with asphaltum. The
preparation of this kind of tank would be

unneresrAry ::: small work. Enameled
iron tanks or kettles glazed earthen

jars or crocks also glass such as those

ised :toi ."rries are all suitable. Do not

attempt to use bare iron.

It is safe to calculate that for each square

foot of plating surface six gallons of plating

ltioo is As most amateurs

will not have a square foot of surface to

plate at any one time much smaller recep-

tacles can be used.

5M\LL ELECTROPLATESG L

The next thing to do is to convey the cur-

rent from the cells or dynamo to the plating

bath. The conduct be large enough
to earn" the maximum current ne

to plate the full load of all the tanks. Re-

sistance must be kept as low as possible.

Consulting the following table the ap-

proximate size of wire may be obtained.
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Number of Ai iperes Diameter of AVire Required

3 .0625 inch

12 .125 "

27 .1875 "

49 .2500 "

The above figures hold for distances

less than 40 feet.

Provide three rods for each tank, two
anode rods and one cathode, or work rod,

the latter lying between and parallel to the

former across the top of the tank. These
rods should be copper or brass and the same
rule holds as with wire— get them large

ARRANGEMENT OF THE ELECTROPLATING
APPARATUS

enough. Connect the two anode rods afone
end by a suitable conductor and then one
of the other ends to the wire conductor from
the positive terminal of the cell or dynamo.
One end of the cathode rod connects with

the conductor from the negative terminal.

Of course where a dynamo is used the

rheostats, etc., must be properly inserted.

The circuit is now complete with the ex-

ception of the anodes, cathodes or work
and the plating solution.

The anodes must be of the same metal

that is to be deposited. These are supplied

in all sizes by dealers in plater's materials.

Suspend them from the anode rods by
copper hooks (made by bending substan-

tial copper wire into S-shape). The area

of anode surface must be equal to or slightly

exceed the surface to be plated and should
extend slightly below the bottom of the

latter. Maintain a distance of three to six

inches between the anodes and cathodes.

The cathode or work to be plated properly

prepared as described in Part I can now be
suspended in the plating solution by copper
wire.

Keep all connections bright and clean.

When they become dull brighten them

up with a piece of emery cloth. See that

all connections are tight, loose connections

give poor results. A few good rod connec-

tions are shown below.

FORMS OF CONNECTORS

To properly make up plating solutions

one must have a book of litmus paper and

a Baume hydrometer. The former is for

testing the solution to find out if it is acid

or alkaline. A strip of it dipped in the solu-

tion will turn red if solution is acid, but

blue if alkaline. The hydrometer, as il-

lustrated, is a graduated glass stem with a

bulb filled with shot. When placed in

liquids it floats and the heavier the liquid

the nearer the surface the bulb will be.

Thus in pure water the bulb will sink to

such a depth that the zero mark will be

level with the water surface. If salts or

anything else is dissolved in the

water, thus increasing the density

of the solution, the bulb rises and

gives a different reading on the

stem. Copper, nickel and silver

are usually the amateur platers'

metals because they as a rule de-

posit more easily and in a better

condition than most other metals.

These metals will be considered

in the order named.

COPPER-PLATING SOLUTIONS.

There are two copper plating

solutions, namely cyanide solution

and duplex or acid solution. Now
it may puzzle the amateur as to

which one he ought to use. Let

it be made plain here that with

iron or steel objects the cyanide

solution must be used; with other

metals it makes no difference which is

used. In fact the duplex solution is easier

to keep in working condition and hence is

used more extensively. The duplex solu-

tion may be used on iron or steel if the
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latter is first plated for five to ten min-
utes in the cyanide solution (until it gets

a good covering of copper), rinsed in clear

water to remove all cyanide and then placed

in the duplex solution.

Taking up the cyanide solution first

weigh out the following:

Carbonate of Copper, 5 oz. )

" Potash 2 oz ' To each Sallonfotasn, i oz. -

Qf water
Cyanide " " 10 oz. J

Dissolve the cyanide of potash in a por-

tion of water and add the carbonate of cop-

per previously dissolved in a portion of the,

water, then add the carbonate of potash,

also previously dissolved; slowly stirring until

thoroughly mixed. Add this to the rest

of the water and stir until completely dis-

solved. The density of this solution should

be between 15 and 20 B. (tested with the

Baum hydrometer). If it is below 15 ,

more salts in the proportion given above
and previously dissolved must be added
until it is correct. If it is too strong

—

above 20 B.—dilute with water.

Instead of using carbonate of potash a

great many platers use a little ammonia,
as this keeps the solution clear.

Now suspend a piece of work from the

work rod in the solution for a test. When the

circuit is closed a smooth, even coat will be

deposited almost immediately if all con-

ditions are correct. The following con-

ditions may occur:

1. No copper is deposited though bubbles

come from the object to be plated. There
is too much cyanide in the solution in this

case and a little carbonate of copper dis-

solved with some cyanide of potash in water

if added to the solution will start the de-

position again.

2. The anodes become covered with a

green coating. This shows that the cyanide

in the solution is being used up. In this

case cyanide of potash (dissolved in water)

added slowly with constant stirring, will

dissolve the green coating and plating will

resume. Be careful not to add too much
cyanide, however, as condition number one
will occur. Just enough to cause the green

coating to disappear is sufficient.

Twenty minutes will give a good coat of

copper. As said before the object can be

left in this bath for only five to ten minutes

to give it a fair coat (called strike) and then

transferred to the duplex solution. Be
sure to get it well covered in the strike or

the duplex will eat it off.

The duplex copper solution is made by
simply dissolving 12 ounces of copper
sulphate crystals to the gallon of water and
then adding a little sulphuric acid. If it

is too acid the deposit will be streaked.

This is remedied by adding some carbonate

of copper or even a little ammonia, though
not enough to change red litmus to blue.

Then test with the hydrometer. This
should stand between 17 and 18 B. If

below 1

7

B., add more copper sulphate.

If higher than 18 dilute with water. When
the solution is correct, immerse a piece of

work and test. This should immediately
give a good deposit, with moderate evolu-

tion of gas at the work. Be sure not to

attempt to plate on iron or steel without

having first "struck" it in the cyanide bath.

As brass is in such close relation to copper

(a mixture of copper and zinc) it may be

added here that a good brass plating solu-

tion is made by using the cyanide of copper

formula and adding carbonate of zinc (5

ounces to each gallon of solution). Of
course brass anodes previously annealed

must then be used in place of copper anodes.

NICKEL PLATING.

There is only one good nickel plating

solution and this is made as follows: Dis-

solve by boiling, 14 to 16 ounces of sulphate

of nickel and ammonia (ask for double salt

of nickel when purchasing) per gallon of

water in a clean stone jar. When it is all

dissolved and cool, test with the hydrometer.

This solution should be worked at 5 to 8° B.

If lower than 5 B. it is too weak and more
salt previously dissolved as above must
be added till correct. If higher than 8° B.

dilute with water. Nickel solution should

always be slightly acid. If, on testing with

litmus, it is 'alkaline add just enough sul-

phuric acid to just turn the litmus red. If

too acid, add a little ammonia. Remember
that all solutions need adjusting now and
then and it is best .to test them a few hours

before use so that if they do require doctor-

ing they will have a few hours to stand be-

fore again using.

On immersing a piece of work in the

bath and the current turned on, a thin white

coat of nickel should be deposited in two or

three minutes with bubbles rising slowly

from the work. If too much bubbling oc-

curs and the work is instantly covered with

a thick white deposit which soon turns to

a dull gray or black, the current is too
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strong and the work is being burned. The
current must be reduced by taking off a

cell, or more work may be placed in the tank.

If no deposit occurs in three minutes, and
yet the work turns dark, the current is too

weak and either the current must be in-

creased or some work taken out of the bath.

A good thick deposit should be obtained in

20 minutes on brass but for iron it requires

from 45 minutes up. If the anodes are

dirty or if the anode surface is too small,

the nickel is not likely to deposit.

Nickel deposits much better if the ar-

ticles are first " struck" in the cyanide cop-

per bath for five minutes, rinsed and then

placed in the nickel bath.

SILVER PLATING SOLUTIONS.

The standard silver solution used by
most platers is chloride of silver dissolved

in cyanide of potash. Purchase the silver

chloride from a dealer in plater's supplies

and make up the solution as follows:

Silver Chloride 2 oz-
Cyanide of Potash 12 oz-
Water 1 gal-

Rub up the silver chloride to a thin paste

with water and having dissolved the cyanide

in the gallon of water add the paste to the

latter. Stir till all is dissolved. It is advan-
tageous to filter this bath before using, and
remember to keep the solution away from
the light as much as possible. Light de-

composes silver salts. This solution should

be anywhere between 14 and 20 B.

The main thing in working a silver bath

is to keep the proper proportions between
the silver, the cyanide and the current.

This can only be accomplished—and this

is true with all plating solutions—after the

operator has had experience with his solu-

tions and can judge- by the appearance of

his work.

If there is not sufficient free cyanide the

anodes become coated more or less with

a dark slimy deposit of silver oxide and the

work instead of receiving a dull white de-

posit assumes a bluish color.

An excess of free cyanide will be shown
when the anodes become white and frosty

while plating, whereas they should become
gray when the current is on; and the de-

posit is soft and spongy which when buffing

later will strip off. Silver chloride rubbed
to a thin paste with water should be added or

the anode surface may be increased. Pre-

caution must be taken, however, to test the

strength with the hydrometer for if it is

too dense (greater than 20 ) no salts should

be added, but water, to lower its density.

The best way to plate with silver is to

first run the work in nickel or copper solu-

tion for 20 minutes to give a good plate and
after rinsing transfer immediately to a

silver "strike" solution for a few seconds

and then to the regular silver solution for

15 minutes or more. The reason for this

is that silver will plate better over copper or

nickel; preferably the latter.

A silver " strike" solution is the same
solution as the regular silver except that

it must be stronger (about 24 B.).

BUFFING.

The article being plated, remove it,

slightly swishing it in the solution first, and
rinse in hot water and place it in a box of

sawdust, covering it up well. The saw-

dust should be of some hard wood and, if

it can be arranged, kept warm to expel the

moisture. Brush the sawdust off with a

soft brush and take to the buffing wheel.

Cotton buffs, made of disks of muslin or

cotton flannel, must be used for buffing

plated articles. The hardest buffs which are

best for nickel buffing are made in sections

stitched or quilted together, while the softer

buffs are stitched only at the centre. Run
the work on the buffs the same as was done

in polishing before plating, using a suitable

buffing compound, which must be applied

to the wheel now and then. For silver use

fine red rouge composition occasionally

dipped in kerosene. For copper and nickel

use white Diamond or Acme. These come
in stick form.

STRIPPING.

Occasionally, and probably quite often

with amateurs, it is desired to replate old

articles. The old plate must first be en-

tirely removed and the surface prepared

as perfectly as with articles that have never

been plated.

Nickel plate is stripped by immersing

the article attached to a stout -wire in a

stoneware jar containing a mixture com-
posed of one pint of water, one pint of strong

nitric acid and four pints of strong sulphuric

acid. Add the sulphuric acid to the water

and when cool add the nitric acid in mak-
ing this mixture. Keep the article in mo-
tion all the time and watch closely, for as

soon as the plate is removed take the article

out and rinse thoroughly. If the plate is

not entirely removed do not replace it in
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the solution before thoroughly drying (the

dip must not become further diluted).

Silver plate may be removed by perform-

ing the above operation only using a cold

mixture of one part strong nitric acid and

ten parts of sulphuric acid. Hot sulphuric

acid to which a few crystals of saltpetre

are added may be substituted for the above.

A few hints are all that is necessary now.

Use only chemically pure salts in plating

solutions.

Always dissolve any salts before adding

them to the bath.

Remember that potassium cyanide is a

deadly poison.

Have a place for all materials and keep

everything in its place. All salts (cyanide,

copper sulphate, etc.) ought to be kept in

wide mouth bottles on shelves.

It is best to make all plating solutions

up hot; salts dissolve more readily in hot

solution.

The temperature of plating solutions

should not fall below 6o° F.

The current for a specified amount of work
to be plated, must not be turned on until

all the work is in the bath or burning will

result. Or if desired an anode may be hung
on the cathode rod on each side of the

work until all the work is in.

Instead of buffing small articles such as

pins, cuff buttons, etc., place them in a

canvas bag with good dry boxwood sawdust

and attaching one end to the wall or any
support shake the bag vigorously. The
articles will become nicely polished. They
can then be rubbed with a chamois and
rouge if desired.

DRILLING TRACK RAILS.

In the construction of electric railway

tracks when the rails have been laid and
bolted together it is necessary to drill holes

through the web of the rail for inserting

the ends of some types of rail bonds. These
bonds are pieces of copper cable or very

heavy copper wire for joining the two abut-

ting rails, in order that the electric current,

after it has passed from the trolley wire

through the car motors to the rail, may
find an easy path around the hundreds of

rail joints and so back to the power plant.

The task of drilling these holes for the

reception of the bond terminals, either in

new track or where old track is being re-

bonded is a very laborious one if performed
by hand, so now electric drills are largely

used for the purpose. They consist of a

motor with one end of the shaft projecting

on which is a chuck to hold the drill. On
the opposite end of the motor is a screw

ELECTRIC RAIL DRILL

feed operated by the hand. A UU" shaped

piece of steel grips the rail on the opposite

side from the drill and also furnishes a

shoulder against which the feed screw

bears. Turning the feed screw forces the

drill through the rail.

A wire cable, hooked over the trolley

wire brings current to the motor, the return

current being through the rails as in a car

motor.

RINGING DOORBELL FROM LIGHTING
CIRCUIT.

How often the question is asked: "How
can I ring my doorbell from the fighting

current instead of from batteries?" If

your lighting current is

^^ alternating, and nine times

out of ten it is, you may
do this very readily. A
small transformer is made
for this purpose, as shown
in the cut. It takes the

ordinary no-volt current

and reduces it to the right

amount to ring the bell.

These transformers take

so little current that they

will not register on a watt-

meter, consequently the ex-

pense for operation is

nothing.
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HOSE BRIDGE.
Street car traffic is often tied up for a

long time during a fire because of the fire

hose stretched over the track. LTp-to-date
railway companies now provide their "trouble

its way. In addition to the regular lighting,

it bears an immense shield decorated with

red, white and blue lamps, a large skeleton

star outlined with electric lights and a huge

double face electric sign reading "United

HOSE BRIDGE

wagons" with emergency hose bridges, and

some fire departments use them. They
are easily put down on the track rails in

a manner shown in the cut and then locked

together. This furnishes a slightly in-

clined path, and the car wheels following

this path pass over the hose without cutting it.

NEW LAKE STEAMER BRILLIANTLY
LIGHTED.

Chief among the novel and interesting

features of the new steel lake steamer

"United States," which recently went into

States." This sign flashes the name of

the vessel first on one side and then on the

other. The crowning feature is an Old
Glory flag erected on the stern. It is con-

structed entirely of metal and is studded
with red, white and blue electric lights

which are arranged with a flasher giving the

effect of a waving flag. To see the Stars

and Stripes waving at night miles out on
the lake will be, to say the least, an unusual

sight. The flag, star, name-sign and shield

are connected with festoons in the three

colors extending from the masts.

LAKE STEAMER ELECTRICALLY DECORATED

commission on Lake Michigan, is its elec-

trical equipment. Residents along the lake

shore will be afforded a marvelous sight this

summer as this new vessel proceeds along

The "United States" is 215 feet in length,

40 feet beam and to the top of the bridge

measures 56 feet. It is equipped with the

latest wireless telegraph apparatus.
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MAKING ELECTRICITY BY GAS ENGINE
POWER.

The gas engine is becoming a very lusty

young competitor of the steam engine and
the latter can no longer be " exclusive

"

as in days gone by, but is obliged to get out

and hustle to maintain its dignified posi-

tion, even with the assistance of its latest

development, the steam turbine. In the

last two or three years there have been

built some very large power plants for

the generation of electricity by gas engine

power, both in this country and abroad,

and where blast furnace gases are available

it has a distinct economic advantage, for

these gases were before a waste product.

One large German gas engine electric

plant is that of the great iron and steel works
in Haspe, and an interesting interior view

is shown on the opposite page. 'There are

five of these monster gas engines, each

driving an alternating current dynamo
having a capacity of 1,100 kilowatts or

nearly 1,500 horsepower.

UNIQUE ELECTRIC TRUCK.

Expense and annoyance of maintaining

friction clutches, reverse and sliding gears,

and counter shaft sprockets and chains on
gasolene trucks are well known. On the

other hand the electric truck has a limited

range of action owing to the necessity of re-

charging the storage batteries, and the latter

also represent a large dead weight. A com-
bination of the two therefore suggested itself,

eliminating these disadvantages. The illus-

tration shows a unique " gaso-electric

"

truck embodying such a combination.

On this truck there is a four-cylinder gaso-

lene engine which drives a dynamo. This
dynamo in turn generates electric current

for the motors which operate the truck.

This does away with the storage battery; it

gives the advantages of electric control with

practically no mechanical complications, and
at the same time provides for an unlimited

range of travel. The motors are located

within the wheels themselves and apply the

power directly to the rims of the wheels.

This is done by mounting each motor rigidly

on the end of the truck axle and extending

the motor shaft in each direction out to the

wheel rim. Here pinions on the motor shaft

engage cogs on the wheel rim, and as the

motor shaft turns, it exerts a "couple action";

that is, pushes the wheel forward at the top

and pulls backward at the bottom.

The truck shown will carry a load of five

tons and at the same time draw a trailer

with another five ton load.

ELECTRIC SCALES

The customs authorities are trying out a

plan to prevent fraudulent weighing of

merchandise on the piers, by means of elec-

trical scales. The new system involves the

installation of electric dials in the custom
house which will be connected with the

weighing machines on the docks by
wires.

ELECTRIC TRUCK WITH MOTORS IN THE WHEELS
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SPARK COIL CONSTRUCTION AND OPERATION
BY V. H. LAUGHTER.

PART III.

ASSEMBLING AND MOUNTING.
One of the double sections" is now taken

from the linseed oil and laid flat on its face

on a table or smooth surface. Directly on
top of this section are placed four sheets of

the filter paper. The filter paper should

be placed so that it fits neatly over the sur-

face of the wound section. It is pressed

down with a moderately warm smoothing
iron.

The next double section is placed on top

of the first and the exposed end terminals

of the two double sections connected to-

gether by twisting and adding a drop of

solder. The total number of double sec-

tions are assembled in this manner. How-
ever, care should be used in assembling

the sections to connect them so that the

current will flow continuously in one di-

FIG. 9. MANNER OF CONNECTING DOUBLE
SECTIONS

rection around the completed coil. In Fig.

9 is shown the plan to be followed out in

assembling. (A), (B) and (C) represent

the respective double sections and (D) the

core.

When all of the sections have been as-

sembled the insulating tube should be run
through the center. The sections are now
run up the tube until the ends of the two end
sections are at equal distances from the

ends of the insulating tube. The primary
winding and core are run through the center

of the insulating tube. This completes the

work on the core, primary and secondary.

The next work in view is to mount these

parts in a suitable case.

THE CASE.

In the Ruhmkorff type of coil the primary
and secondary windings are mounted on
top of a base with vibrator and binding

posts, the base underneath containing the

condenser. This type of mounting gives

a very finished and near appearance to the

coil but it requires delicate handling in

building, and places the parts where they

are liable to get damaged. For general all-

around use in the amateur's laboratory,

the coil should be so built that the delicate

parts will not be exposed, and stand an

ordinary amount of rough usage. This can^

be best accomplished by mounting the parts,

with the exception of the vibrator, in a

suitable case. In fact this method is now
generally employed in all the most efficient

types of spark coils.

The case for the size coil given here should

measure frVe inches in width, five inches

in depth, and ten inches long. This will

allow one-half inch space between the

secondary and the sides. The base on
which the case is mounted should measure

14 inches long by six inches wide. Around
this base is built up a second small case

which should be about one and one-half

inches deep. In this bottom case the con-

denser is mounted, although this should not

be done until the coil has been put into

actual use and the exact amount of con-

denser capacity to use actually determined.

In Fig. 10 are shown the four sides of

the coil case and the plan which should

be followed out in grooving. Although it

is not absolutely essential that the corners

should be grooved, this will make the case

more rigid and give it a workman-like ap-

pearance. The dimensions as shown in

Fig. 10 are for the inside measurements, as

any thickness of board from one-fourth

inch to one-half inch can be used for the
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building up. Therefore for building up
the case will be needed: Two boards (C) (C)

measuring five inches wide and 10 inches

long, the end pieces (A) (B) measuring

five inches by five inches, and the base (D)
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FIG. IO. MANNER OF ASSEMBLING CASE

measuring six inches wide by 14 inches

long. The ends (A) and (B) however should

be drilled with the holes one and one-eighth

inch in diameter as shown in Fig. 11; the

hole in (A) being drilled all the way through

and in (B) countersunk to a distance of

half the entire thickness, i. e., if the piece

s

END PIECE DIMENSIONS

(B) is one-half inch thick the hole should
be countersunk one-fourth inch deep.

Around the baseboard is built up a second
containing case one and one-half inches

deep for the condenser.

The parts of the case are now all assem-
bled, preferably by screwing down with

small screws, leaving out however the end
piece (A). As shown in Fig. 10 the end
(A) should rest, when assembled, three

inches from the end of the base (D).

The next operation is to mount the core,

primary, and secondary, in the case. Place
the whole in the case and let the core end
rest in the one and one-eighth-inch counter-

sunk hole in (B) and bring the piece (A) in

position so that the core protrudes one-
fourth to three-eighths inch through the

hole.

Screw (A) up tightly, which will leave the

complete parts supported in the case by

the ends of the core. Before this mounting
operation, however, two holes should be

drilled in the base (D), directly under the

primary terminals, and the primary termi-

nals led through into the bottom case. To
the secondary terminals are next connected

and soldered two short leads of No. 22

single silk covered copper wire. This is

done in order to prevent handling of the

delicate secondary wires.

About four pounds of paraffine and
beeswax in the proportions of half and half

are now placed in the boiling can. When
the solution has reached the boiling state,

hold the secondary leads straight up from
the center of the secondary and pour the

boiling mixture into the case. Pour quickly

and evenly as possible. It is evident that

the corners of the case should fit tightly,

or otherwise the boiling mixture will run

out. The mounted primary and secondary

is now set aside until the solution "sets,"

and in the meantime work will be taken up
on the vibrator.

THE VIBRATOR.

In Part I we learned that the purpose of

the vibrator was to "make and break"
the current flowing through the primary

winding and thereby induce a current of

several thousand volts in the secondary turns.

The efficiency of the vibrator plays a very

important part in relation to the spark

length. No matter how well the coil is

constructed, if the vibrator is of poor design

the spark will fall far below the calculated

length.

In a vibrator it is essential that at each

"make," or closing of the circuit sufficient

time must be allowed for the current to

flow around the primary winding and fully

saturate the core with magnetism, and when
this point is reached make a sudden break.

Unless this cycle is accomplished properly,

the spark will be weak and stringy, owing
to the fact that sufficient time is not allowed

at the "make," for the core to become
energized, and the "break" is of such dura-

tion that magnetic effects will leak or be-

come dampened. To overcome these diffi-

culties a vibrator of the following type

should be used.

The complete vibrator mounted on the

base is shown in Fig. 12. (M) represents

the end of the core projecting through the

end of the coil case. The vibrator proper

comprises the soft iron disk (K), the regu-

lating screw (L), the spring brass strips
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(J) and (I), the brass base (D), the brass

pieces (E) and (F), the screws (N) and (O),

the metal supporting post (B) and thumb

FIG. 12. THE VIBRATOR COMPLETE

screw (C) with platinum contact (H) in

the end.

To begin the construction first get a brass

block made up according to Fig. 13. This

is the block as shown at (D) Fig. 12. Two
one-eighth inch holes (O, O) are drilled

through the block three-eighths inch from
each end. A third hole three-sixteenths

inch in diameter is drilled through the top

for the insertion of the screw (N). (See

Fig. 12). The two brass blocks (E) and
(F) (Fig. 12) are next made up. (E)

should measure one-eighth inch thick, one-

fourth inch high and one and one-fourth

inches long. (F) has the same dimensions
with the exception it has a thickness of three-

sixteenths inch. Holes are drilled through
blocks (E) and (F) three-eighths inch from
each end so that a screw can be run through
and will engage the threads at (O) in the

block (D).

The spring brass strips (J) and (I) are

now prepared. (J) should measure three

inches high, one inch wide and 1-32 inch

thick. The top is rounded off as shown
in Fig. 14. Holes one-eighth inch in di-

ameter (O, O) are drilled through, three-

sixteenths inch from the bottom and one-

fourth inch from the edges. The hole (P') is

drilled through the center three sixteenths

inch from the top, and (P2
) is seven-eighths

inch from the top. The hole (W) is one-

half inch from the top. Each of these

holes should be one-eighth inch in diameter

although this is not essential, as the size

can be made- to conform with screws on
hand.

The spring (I) measures 2} inches in

length by one inch wide and about 1-64

FIG. 13. VIBRATOR SUPPORT

inch thick. This spring is drilled with

holes at the bottom the same as the spring

(J) and a 1-16 inch hole is drilled at (G)

(Fig. 12) and a one-eighth inch hole at (L).

At (G) a small platinum button is fixed.

This button should measure one-eighth inch

in diameter by one-sixteenth inch thick, and
as it usually has a small projecting tip, it

will only be necessary to insert this tip in

the hole and head down. The soft iron

disk (K) should measure one inch in diameter

by one-fourth inch thick, drilled and threaded

as shown in Fig. 12. The brass standard

at (B) need not be of the same style as

FIG. 14. SPRING BRASS STRIP

shown but it is obvious that it should be

threaded for insertion of thumb screw (C)

at the indicated height, and be made quite

heavy to lessen the vibration.

The thumb screw (C) can be of any
convenient length or size with a hole for

the insertion of a bit of No. 16 platinum
wire in the end.

In assembling, first the brass block (D)
is screwed down to the base by means of
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the screw (N). The soft iron disk is

screwed to the top of the spring brass strip

(J), and the strip (I) loosely screwed to (J)
by means of the screw (L).

These parts are now mounted on the

brass block (D) by means of the blocks (E)
and (F) and the screw (O). The standard
(B) and screw (C) are mounted so that the

platinum tip at (H) will rest directly in

the center of the button (G).

This completes work on the vibrator and
the cycle of operation is as follows: The
primary circuit is completed through the

points at (G) and (H) which allows the cur-

rent to circulate through the primary wind-
ing and energize the core. The core now
attracts the disk (K). The disk in its for-

ward move pulls the head of the screw (L)
against the spring (I) and quickly breaks
the contacts (G) and (H). The current
now ceases to flow and the magnetic pull

dies down. This allows the disk to fly back,
which again closes the circuit at (G) and
(H). The disk, however, in its backward
move goes back a considerable distance,

as the screw (L) works loosely through
the hole drilled in (I), and during this back-
ward swing the circuit is closed at (G) and
(H), this gives the long "make." The
head of the screw (L) in its forward move-
ment is brought against the spring (I)

which gives a sharp and quick " break" at

the contacts. Thus, this vibrator fulfills

the conditions of a long "make" and
quick "break."

The cover of the coil case is made with
two binding posts to which the secondary
terminals are connected.

Binding posts are also mounted on the

base near the vibrator to which the primary
terminals are connected.

In Fig. 15 is shown the complete coil,

partly in cross-section. For connections
refer to the wiring diagram of a spark coil

as shown in Fig. 1, in Part I of this series.

ADJUSTMENT.
Considering that the coil has been built

up as shown, the final adjusting will be
taken up. First see that all connections
are properly made and connect 10 dry cells

in series with the primary binding post and
a common telegraph key. Connect the con-
densers across the vibrator contacts, having
all the capacity thrown in the circuit. Press
the key and turn the screw (C) up until the

point tips the contact on the brass spring.

This will close the circuit and start the

cycle of vibration. To begin with, have
the secondary terminals separated about one
inch and gradually draw apart as the ad-
justment is continued. Vary the tension of

the screw (L), the thumb screw (C) and
the condenser capacity until the maximum
spark length is the result. This will re-

fig. 15. ARRANGEMENT OF PARTS OF
SPARK COIL

quire time and care, but each adjustment
will become easier as we will have our
previously learned points to draw from.

Considering that right adjustment of the

vibrator is made, and the proper amount of

condenser capacity has been thrown in the

circuit, the spark will jump a full three to

four inches across the gap. The complete

parts necessary will not cost over $12.00

when completed.

(To be continued.)

SENSITIVE DETECTOR.
The advantage of this bare point de-

tector is that the platinum point does not

turn as it enters the liquid, as in most de-

tectors of this type, but moves in a vertical

direction, and so can easily be adjusted

with more accuracy.

A telegraph key is mounted on a wood
base. The switch and knob are removed.

Spring

Platinum

\Xrood Base

SENSITIVE DETECTOR

A screw is inserted in the end of the key,

to which is fastened the platinum point,

which consists of a piece of wollaston wire
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o.oooi inch in diameter. When (T) is

turned the platinum point is raised or

lowered. The tension on the spring is

regulated by turning (T'j- The receptacle

for the liquid is made by breaking off the

top of the bulb of a miniature lamp. Con-
nect both terminals of the lamp together.

BEXTAAIIX RONSLIN.

WIRELESS SET FOR AIRSHIPS
BY WALDON EAWCETT

The officers of the Signal Corps of the

United States Army are pluming themselves

on an achievement which gives evidence

that in one important branch of prepared-

ness for war they are in advance of the mili-

tary authorities of all other nations. This

latest proof of Yankee progressiveness in

discovering new means of military communi-

cation is found in the invention of a wireless

telegraph set for use with aerial craft of

with these portable aerial observatories.

From the standpoint of the layman there ap-

peared to be few if any obstacles to a com-
bination of the functions of these new factors

in warfare, but when electricians and aero-

nauts took up the question they faced several

rather perplexing problems.

In the first place it was essential that the

entire wireless equipment to be carried aloft

be of minimum weight, for the canTing

Copyright tsos by Walflon ¥

WIRELESS SET FOR .AIRSHIPS

various kinds and particularly with dirigible

balloons which bid fair to play an important

part in the fighting campaigns of the future.

From the moment that it was proven that

balloons and other aerial craft would be of

practical use in warfare under Twentieth

Century conditions it was realized that the

value of such adjuncts would be tremendous-

ly increased if means could be found for

utilizing wireless telegraphy in conjunction

capacity of the average dirigible or other

balloon is limited. Secondly it was con-

sidered imperative that the telegraphic ap-

paratus be provided with protectors that

would preclude the possibility of a spark from

the apparatus igniting the explosive gas

which, through accident or design, might

escape from the bag of the balloon. Some
electricians who have studied the subject

contend that with the air currents created
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by a balloon traveling at fourteen miles or

more per hour and the character of the spark

emitted there would be little danger unless

a gas leak should, perchance, occur directly

above the telegraphic installation, but Uncle

Sam's sky pilots have not been willing to

take any chances in the matter. Finally,

the disposition of the receiving wires and
the equivalent of ground wires presented

some problems.

When the electrical experts of the United

States Signal Corps decided to attempt to

Copyright /909 by Waldon Fawcett.

SHOWING SMALL SIZE OF AIRSHIP APPARATUS

devise a wireless set that would meet these

varied requirements the task was given

over to Electrical Assistant H. B. De Groot
and his helpers in the Signal Corps shops
at Washington, D. C. The primary speci-

fication was that the entire outfit should
not weigh more than seventy-five pounds and
this has been met, the actual weight of the

recently completed set being within the

limit by a margin of nearly five pounds.
In the experimental set just perfected the

Signal Corps electricians have also been
successful in completely covering the spark
gap so as to exclude gas, and in similarly

protecting the interrupter contact.

This pioneer balloon wireless set occupies

a novel frame, specially constructed of

selected white pine and which is 15 inches

high, 17 inches wide and 30 inches long.

When in service this platform carrying the

telegraphic equipment will rest across the

keel or skeleton framework of the dirigible

balloon, supported upon the two upper

horizontal rods of the keel. If need be the

entire outfit can be covered with a tarpaulin

as a protection from the weather.

The battery is an ordinary eight-volt

sparking battery such as is used in auto-

mobiles. It weighs only 22 pounds, and
what a saving in weight is here accomplished

will be the better appreciated when it is

explained that the regular standard battery

of the same voltage which forms a part of

the regulation "field wireless set" of the

Signal Corps weighs 50 pounds. Of course

this economy of more than 100 per cent in

weight entails some sacrifice of the life of

the battery, the aerial equipment having

40 ampere hours' capacity as against 60

ampere hours' capacity in the case of the

field set.

The aerial of this new outfit is a special

construction and thoroughly unique. It

consists of three wires, each 150 feet in

length, suspended from a cross arm attached

beneath the keel or car of the balloon so

that instead of the sound waves being caught

above the station, as in all earthly installa-

tions, they will be caught below the station.

In lieu of a ground wire the wire network
which holds together the keel or framework
of the dirigible balloon is to be used. If it

be desired to use this new set in connection

with a spherical balloon carrying a basket

it will be necessary to wrap around the

basket some wire netting or other similar

medium to serve as a "ground."

The features of the equipment just de-

scribed are especially significant because,

aside from proof of elimination of the danger

of explosions, the main points to be demon-
strated by the forthcoming tests of this new
wireless set will concern the success of work-

ing two aerials—that is the practicability of

working between two capacities at high

altitudes. The Signal Corps experts them-

selves have no misgivings on this latter

score because for some time past they have

been using practically the same expedient

in their field work, with entire success. In

the field work there is regularly employed
an aerial 60 feet above ground and a counter-

poise six feet above the ground and the re-

sults have been more satisfactory than

when the earth itself was utilized.

The protective appliances of the new set

are also of interest as absolute novelties.

The cover provided fdr the interrupter con-

tact is a wooden case with felt gaskets at

the joints or wherever it comes in contact
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with the surrounding fittings. There is a

small opening in one side of the case, with

mica window, which gives the operator a

view of the contact and enables him to ad-

just it without opening the case. The
spark gap is enclosed in a glass cylinder

with hard rubber ends. The glass is re-

movable when it is necessary to make re-

pairs. The only place where a spark may
occur which, under the present construction

of the set, is left unguarded, is at the key

contact. This is considered in no sense a

danger point as the spark is almost entirely

eliminated, but ultimately it may be decided

to make assurance doubly sure by placing

a hood over the key.

HOW TO MAKE A POTENTIOMETER.
BY PAUL N. HAIGH.

A potentiometer and a rheostat accomplish

the same results but by different means.

The potentiometer changes the applied

potential or voltage while the rheostat re-

duces the current by adding resistance to

*.

Three of these binding posts should be

fastened close to one end exactly one inch

apart. In line with these and at a distance

of 1 2 inches fasten three more similar to the

first three. After this has been done connect

posts (4) and (5) and (2) and (3) together

with a piece of copper wire sunk in the under
side of the base as shown in the diagram.

Three pieces of 32 or 34 B. & S. gauge
bare German silver wire must be fastened

between the six binding posts and drawn
very tightly.'

Two of the remaining binding posts (9)

and (10) should be placed at a point half

way between the two sets of posts at each

end. One of these is connected beneath

the base through the choking coil (x) to

the detector, while the other is joined to

the flexible lead (L) by which contact can
be made at any point on the three resistance

wires.

Two binding posts (7) and (8) should

be placed opposite (9) and (10). These
must be connected as shown, (7) joined

Dry Gel I

0-
$ No 32. G-.S. Wires in Series

© ©r-CT.-^jP
7 i

CONSTRUCTION OF A POTENTIOMETER

the circuit. The potentiometer is used

widely in wireless in connection with an
electrolytic detector or other detector em-
ploying a local battery, it being so delicate

that a very fine adjustment of current can be
obtained. A potentiometer suitable for wire-

less purposes may be constructed as fol-

lows:

Obtain a base of any suitable wood about

16J by 5^ inches over all, with a one-inch

bevel which greatly improves its appear-

ance. It will also be necessary to obtain

ten large binding posts of any form.

to (1), and (8) to (6); (8) is also connected

through the choking coil (X7
) to the detector.

The two choking coils (X) and (X7
) are

made by winding three layers of No. 22

or 24 B. & S. single silk covered copper
wire upon a piece of iron wire three inches

long and one-eighth inch in diameter.

These should be mounted in small groves

on the under side of the base. The detector

may be mounted upon the same base.

In order to operate the potentiometer it

is only necessary to move the slider along

the wire until the signals are the clearest.
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WIRELESS QUERIES
ANSWERED BY V. H. LAUGHTER

Receiving and Sending Radius.

Questions.—(A) What will be the receiving radius

of my wireless which is of the following equipment:
Aerial center 44 feet in height, made of four No. 14
copper wires strung one foot apart and thirty feet

long; auto-coherer and electrolytic detectors; tun-

ing coil and potentiometer, and a pair of 1,000

ohm telephone receivers; also a variable condenser?
(B) What will be the sending radius with same
aerial, two-inch spark coil, variable condenser,

zinc spark gap and inductance ? (C) I wish to run
my induction coil by direct current from the elec-

tric light mains. How can I do this? (D) Will

a slight continuous vibration of the table on which
the complete set rests affect its efficiency?—L. S.,

Delta, Colo.

Answers.—(A) From 100 to 500 miles.

You have got an ideal equipment for ex-

perimental work.

LAMPS IN SERIES

(B) From 5 to 15 miles.

(C) Insert 16 c. p. lamps in series with

primary terminals of coil and light mains
and key as shown in the diagram.

(D) The table on which the instruments

are placed should be free from vibration.

The vibration would have no effect on the

sending efficiency, but the receiving instru-

ments wrould be constantly out of adjust-

ment and you would no doubt have con-

siderable trouble in this respect.

Leyden Jars.

Questions.—(A) Would a square jar, with round
corners, and a thickness of \ inch, do for a Leyden
jar? (B) How could I run a 2-inch coil on 220
volts? (C) How long a spark could I get from a
coil with a nine-inch primary, wound with two
layers of No. 16 magnet wire and a secondary of
five pounds of No. 32 wire, wound in sections?

—

K. W. W., Fort Scott, Kans.

Answers.—(A) Yes.

(B) See answer to L. S., only use three

lamps in series.

(C) Possibly two or three inches. By
referring to the article, now running, on
sparks coils you can find valuable directions

on the exact method of constructing vari-

ous sizes of spark coils.

Potentiometer and Aerial Elevation.

Questions.—(A) Will you explain the potentio-

meter as used in wireless work? (B) For experi-

mental purposes in using a kite aerial for wireless

work does it make any difference in the efficiency

if the wire connecting the kite to the detector is

large or small? (C) What is an inductance coil?

— J. C, Troy, Kans.

Answers.—(A) A potentiometer is simply

a regulating rheostat used to control the

battery current that operates the detector.

See article in this issue by Mr. Haigh on
"How to Make a Potentiometer."

(B) The larger the wire, the more sur-

face offered and the receiving efficiency

would be slightly increased.

(C) An inductance coil is simply wire

wound in the form of a coil. When placed

in an alternating current circuit, it presents

an impedance to the flow of the current

owing to the inductive effect of the neigh-

boring turns upon each other which creates

a sort of "back pressure" which counteracts

the impressed voltage.

Condenser; Coherer.

Questions.—(A) How is a condenser connected
in series with the spark coil for wireless use? (B)

Could a dynamo of 500 watts be used and connected
with a two-mile wireless set ? (C) How could a

magnet be made for working in connection with a

coherer?—E. J. B., San Francisco, Cal.

Answers.—(A) Diagram of the com-
plete circuit is given herewith, in which
(A) represents the induction coil or trans-

SPARK GAP BRIDGED BY CONDENSER

former, (B) the condenser, (C) the spark

gap and (D) the helix.

(B) It would only be of use to supply

current to the coil.

(C) We fail to get the exact meaning of

your question. A de-coherer, if this is

what you have in mind, is shown in Fig. 2,

in the answer to H. H. L., Tacoma, Wash-
ington, in the June issue.



ioo POPULAR ELECTRICITY

tuning Coil and Potentiometer.

Questions.—(A) Can I wind my tuning coil so

as to have the turns a distance apart, or can I

wind them close together? (B) Please give me
a description of a good contact for the above
coil? (C) Which is the best, zinc or brass spark
gap? (D) What is a potentiometer used for?

—

E. L. D., Xew Castle, Pa.

Answers.—(A) The turns can be wound
close together if there is enamel on the wire

to provide insulation.

(B) A very good contact can be made
by bending a brass spring to an inverted

"V" shape, and mounting the spring on a

brass rod in such a manner that it will slide

up and down. The enamel is now scraped

off the wire in a width of one-fourth inch

all the way down the frame. The brass rod

is now screwed on the frame so that the

sliding contact will make connection with

the turns when run up and down.

(C) For general use, zinc is conceded
to be the best.

(D) To regulate the batten' current which
flows through the detector.

Condenser Plate Connections.

Question.—In the article on '"Spark Coil Con-
struction and Operation" it says that thin brass

strips are folded over the exposed portion of the

foil strip. Are all the foil strips treated in this way ?

Or, if not, how are the connections between the

plates made?— J. A. D., Winnipeg, Man.

Answer.—As explained in the article the

foil strips protrude one inch out from the

edge of the bond paper. This will allow-

all the alternate strips to be connected

together. Each condenser or bank should

be built up and the brass strip folded over

and screwed down as explained. It is only

necessary to use the brass strips on each

bank.

Hot Wire Ammeter.
Questions.—(A) What good is a hot wire ammeter

in a wireless telegraph transmitter? (B) Please
give dimensions and diagram for a transmitting
helix and size and kind of wire used. (C) Why
is it that when you put a 50 or 75 candle-power
lamp in series with the no lighting current you
get more current than with a 16 or smaller candle-
power lamp? (D) Does more than one tuning
coil help in receiving messages?—S. B., Seattle,

Wash.

Answers.—(A) The hot wire ammeter is

used to indicate when the set is radiating

the maximum amount of energy. By con-

necting the hot wire ammeter in series with

the aerial and pressing the key of the sending
circuit an oscillating current is sent surg-

ing up the aerial which heats the thin wire

of the meter, thereby causing it to expand
and move the indicating needle. It is

evident that increasing or decreasing the

current surging through the aerial will

cause a like change of the indicating needle.

(B) We refer you to answers in the May
issue.

(C) The larger lamp has a more conduct-

ive filament and will allow more current to

flow through.

(D) Xo.

Detector.

Quesiions.—(A) Must both contacts in an electro-

lytic detector be platinum or may one be brass,

copper, etc., and the other platinum? (B) What
size platinum wire should be used? (C) Would
the insulation of my coil be the same if immersed
in linseed oil instead of boiling out in paraffine?

—E. F., Chicago. 111.

Answers.—(A) Both contacts are usually

of platinum, although other contacts are

sometimes used. The contact or point,

which is connected to the aerial, should al-

ways be a fine platinum or Wollaston wire.

The objections to using other two kinds

of metals is that the acid will soon eat the

contact away, owing to the electrolytic action.

(B) Wire .004 inch in diameter is usually

employed.

(D) Yes. The spark coil you describe in

your letter will give a two and one-half to

three-inch spark.

Interrupter Trouble.

Question.—I have been trying the electrolytic

interrupter, made per directions in the December
issue, but am troubled by the platinum tip heating

to redness and then when the current is shut off,

the glass cracks and lets the mercury drop to

the bottom of the vessel. Current used is no
volt d. c. about five amperes. How can such an
interrupter be made to use on this current wich
will avoid the difficulties encountered?—H. J. H.,

Mattoon. 111.

Answer.—The trouble you refer to is a very

common occurrence with a home-made
electrolytic interrupter. In spite of the ap-

parent simplicity the electrolytic interrup-

ter is hard to construct, that is, for efficiency

and results. For the usual type the heating

effects are avoided by placing a coiled

tube in the jar and circulating water

through the tube. A second point for trouble

might be in the platinum point. In case the

platinum point is too small, the heating

effects are great. We would suggest that

you make several points and use the one
which gives the best results.



ELECTRICAL MEN OF THE TIMES
OTTO M. RAU

There is a particular type of man indis-

pensable to the installation and operation

of the electrical equipment of any large

railway or light plant; a man who not only

is thoroughly conversant with electrical

and mechanical theory but who is also of a

practical turn of mind, resourceful and
ready with a cure for every ill to which the

equipment is subject; full of ideas, which
result in economies here and there in the

intricate system which he has at all times

within his perspective. Such a type of

man is Otto Martin

Rau, who holds the

responsible position
of chief electrician of

the Milwaukee (Wis.)

Electric Railway and
Light Company. To
use an expression
so common in these

days, he is a man
"who can do things."

Mr. Rau is not a

college graduate, but

he knows the theoret-

ical side of electricity

and mechanics just

the same. He supple-

mented his public
school education by a

laboratory course
with the Daft Electric

Light Company, grad-

uating from the en-

gineering department of that concern well

founded in the principles of the work he

was to undertake. During 1887 to 1889
he did some experimental work on the

third-rail electric traction system of the

New York elevated railway. After that he
helped put in electric railway systems for

St. Clair, Pittsburg, Los Angeles and other

cities, all the time gaining more knowledge
of electric railroading, which he realized

was going to become one of the most im-
portant branches of the whole electrical

industry.

But electric railways and lighting interests

are often associated, so he prepared himself

in the latter branch by joining the forces

of the Edison General Electric Company,

as it was then called, as designing engineer

in the lighting department, working on
searchlights, arc light dynamos and lamps
and distributing systems. Here he laid

out the electrical distribution systems of

Cincinnati and Milwaukee, becoming resi-

dent engineer on the latter work until it

was completed. He then accepted the

position of chief electrician of the Mil-

waukee company, in which capacity all

construction work in the electrical depart-

ment is under his supervision, the more
important work having

been the construction

of the electrical equip-

ment for the Oneida
Street power plant,
the Commerce Street

power plant, includ-

ing the underground
distributing system at

13,200 volts and sub-

stations, and the elec-

trical work in con-

nection with the Pub-
lic Service Building

of the company.
Outside of his work

in connection with

the Milwaukee system,

Mr. Rau finds time

to act as consulting

engineer, and the most
notable of his achieve-

ments along this line

have been the supervision of the electrical

installation of a hydro-electric plant for the

Wisconsin Traction, Light, Heat and Power
Company, and of the power plant and sub-

stations for the Union Electric Light and
Power Company of St. Louis, both im-

portant engineering undertakings. He
is now engaged on the installation work
connected with a tower transmission line

which will bring current at 66,000 volts

pressure from the new power plant at

the famous Dells of the Wisconsin River

to Milwaukee, a distance of over 100

miles.

Mr. Rau is a member of the American
Institute of Electrical Enginers and of the

Northwestern Electrical Association.
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HOUSEHOLD
SOMETHING NEW IN DECORATIONS

When it comes to decorative lighting fix-

tures electricity is far and away the most
adaptable form of illumination. It not

only lends itself readily to all forms of

electroliers where gas could be used, but

in addition opens up a new field for those of

artistic bent who would design creations

duced herewith, showing some very unique

designs which have been worked out for

the utilization of miniature electric lamps
in a variety of pleasing ways.

View No. i represents a small electric

fountain set in a basket of artificial plants

and flowers. The flowers are represented

ELECTRIC FOUNTAIN CENTER PIECE

of a more elaborate sort embodying floral

designs and the like. To give an idea to

the hostess who wishes to have her decora-

tions "a little different" from those com-
monly used, a few photographs are repro-

by small electric bulbs all connected to

one circuit. By screwing the attachment
plug into the lamp socket and turning on the

current the fountain commences to play

immediately and the lamps light up. View
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No. 2 represents a similar fern effect, the

fountain being replaced by a water effect

representing a pretty fern dell. Another

similar design is shown in view No. 3.

Some new metal designs are illustrated

in Nos. 4 and 5. One is an oak ceiling

fixture with acorn shaped bulbs, another

represents a cala lily and the third a double

branch poppy. These last designs are

made :n copper with verdigris or other

finish and are supplied by the maker in a

form suitable for wall brackets if desired.

A wide range of floral designs are also

available, outside of the ones illustrated.

ELECTRIC LIGHT AND HEALTH.
BY NOBLE M. EBERHART, M. D.

With the greatly increased use of the

electric light in the homes and offices, comes
the thought of its possible effect on the

which represents the lowest number of

vibrations, up to the violet, which is pro-

duced by the highest number which the

human eye perceives as light or color. The
red rays have been shown to influence the

body principally through the effects of the

heat produced, but the violet rays possess

chemical properties and cause changes to

take place in the skin and tissues. With
them, skin diseases, and even malignant

growths have been cured. From a cosmetic

standpoint, the complexion of individuals

exposed to these rays is greatly improved,

and since the higher the candle power, the

more of the beneficial rays given off, the super-

iority of the incandescent light is evident.

Another point of even greater importance

is that gas consumes great quantities of the

oxygen in the air, and thereby lessens the

value of the air to the occupants of a room.

ELECTRICAL DECORATIVE DESIGNS

health of the community and a comparison
between the electric light and gas in this

respect. That the incandescent light is

immeasureably superior to gas when thus

compared, there can be but little doubt.

White light embraces all of the colors

making up the spectrum, from the red,

This has long been recognized by surgeons

who object to the administration of chloro-

form in a gas-lit room because of this great

destruction of oxygen and the increased

danger to the patient.

The value of oxygen is too well known
at the present time to cause anyone to un-
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necessarily sacrifice any of this life-giving

element, so that electricity not only furnishes

a light that is more brilliant and more con-

venient than gas, but one that is of far

greater benefit to the health of the com-
munity.

There is another menace to life and
health in the use of gas which does not

enter into the use of the electric light. This
is the effect of its inhalation; or gas-poison-

ing. This may result from several different

causes, such as small leaks from defective

connections; intentional inhalation with

suicidal intent; accidental blowing out of

the gas, and finally, its going out when
turned low, from variation in pressure.

Intentional or accidental destruction of

life is impossible with the electric light,

but scarcely a day passes that we do not

read of a case of asphyxiation by gas. Death
by this means is so easy and painless that

it seems to be a constant temptation to those

with suicidal intent. This is certainly an
important and vital reason for preferring

the electric light.

The effects upon the system of the respira-

tion of small quantities of gas are not so

easily estimated, but that they must ma-
terially interfere with various bodily func-

tions and gradually undermine the resistance

of the system to other diseases or poisons

will be readily inferred.

BREAKFAST-GETTING SIMPLIFIED.
It has been said that positively the last

word in the construction of a combination

cooking appliance for table use is embodied

ELECTRIC STOVE AND TOASTING GRID

in the electric toaster and stove here shown.
However that may be, it is certain that the

device has many features which make it

appreciated in any household, where it will

find innumerable uses. It may be employed
in any part of the house where there is a

lamp socket, and its manifold accomplish-

ments are available at the turn of a switch.

In the first place there is the little flat-top

stove measuring seven by eleven inches, and
weighing five pounds. This has an electric

heating element underneath the top and is

TOASTTNG GRID IN USE

set in operation by simply "plugging in"

from the nearest lamp socket with the cord

attachment which is furnished. It is avail-

able for any voltage from ioo to 125, and
the voltage of the regular lighting current

will come somewhere between these two

limits. In addition there is the toasting

grid, consisting of a wire screen with suitable

handles, which fits on the top of the stove.

This insures an even heat on all parts of

the slice and insures delicious, evenly

browned toast. There is also a broad,

shallow tray which may be used to hold the

stove on the breakfast table, or as a crumb
tray. If desired the stove top may be in-

verted, turning up a narrow rim which

serves to retain fluids on the hot plate.

THE STORY OF THE ELECTRIC FAN.

The electric fan was an American in-

vention which has been developed within

the last few years until millions of the fans

are in use throughout the world. Back in

the early eighties Dr. S. S. Wheeler, an elec-

trical engineer of New York, was experi-

menting with a small electric motor. In

the course of his experiments the doctor

conceived the idea that steamboats might

be run with electricity if the propellers could

be direct connected to high-speed electric

motors, doing away with all the gears then

in use in steam propulsion. With this idea

in mind he had a small screw-propeller

constructed and fastened it to the armature

shaft of his small motor. To his surprise

the experiment resulted in a fine breeze of

cooling air which more than delighted the
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experimenter, for the day was decidedly

hot. It is needless to add that the experi-

ments with screw-propellers ended right

there and the engineer took up the study of

the electric fan with the result that he soon

perfected the device until it was a com-
mercial success.

THE FIRELESS COOKER.
A place for everything and everything

in its place is a saying which was perhaps

never better applied than to the fireless

cooker cabinet shown in the picture. A
description of this marvelous piece of kitchen

furniture (it might be termed a whole

kitchen in itself) is hardly necessary, for

any woman can appreciate its convenience

at a glance. A few pointers concerning its

electrical equipment may not be out of

place, however.

To begin with, all the wiring is concealed

within the cabinet, only the switches being

visible and the little flexible cords and
plugs which are connected underneath the

edge of the shelf and lead to the various

electric cooking utensils. The oven at the

right is £ lso electrically heated. The first six

switches are used for the cooking devices

seen on the top of the cabinet and the first

pilot light at the right of the switches shows
when the current is properly turned on and
working. The last switch is for the oven,

which, being detached

from the cabinet, may
be placed any place in

the room where it will

be most convenient.

The second pilot light

indicates when latter

circuit is in operation.

There is practically

no heat given off to

the air during the

operation of any or

all of these utensils, the

heat being applied only

to the performance of

its proper duty. No
more flushed faces and
aching heads on a hot

summer day. House-
keeping becomes a

pleasure in these days

of electricity.
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STORY OF THE VILLAGE LIGHTING PLANT
by six t: i 17 hill

Those who travel across ::t Empire State

by night and chance to look out of the car

window while passing a certain rural village

of about a thousand souls will be astonished

to see the place ablaze with electric lights.

The fact that so small a village, located so

far from any city or large town, is nightly

illuminated with electricity, including the

few streets, the stores and shops and nearly

even- one of the country homes, is a con-

tinual source of surprise and wonder to the

traveler.

Now this is the story of how that particu-

lar village obtained its electric lights.

A certain young man there was who be-

came very much interested in electricity,

although he worked even- day in one of the

stores in this village. This was several

years ago and the young man had just gradu-

ated from the villare High School where the

small laboratory had given him his first i -

of electrical machinery. He read and
lied everything he could find on the sub-

ject of electricity whenever he could find the

rime to read books.

It so happened that about the time that

he was deep in the subject of electric light-

ing plants for small cities and villages he be-

came of age and a small sum of money left

him by a thoughtful grandparent, was
placed at his disposal. This, added to what
he had saved since he began selling papers
and working at odd jobs, gave him almost

$4,000, quite a sum of money for a young
man of twenty-one in so small a community,

this money placed to his credit in

the bank the young man went straight to

three of the best known and wealthiest men
of the village and unfolded the scheme which

had been framing itself in his mind for years.

It was nothing more or less than a plan to

establish an electric light plant for the

village.

Of course these old men. who walked
nightly home in the dark when the oil lights

were not lighted or followed the tiny beacons

when they were, pooh-poohed the idea from
the start.

"Why, such a plant would not pay," they

echoed. T: we had a fine water power
maybe we could do it but with coal—why.

it is ridiculous, preposterous.

"

Then the young man collected and brought

to them whole pages of facts and figures and
carefully explained even* detail of his experi-

ment "Now I am willing to risk four

thousand dollars, all I have in the world, in

this venture, for I believe it will be a success,"

said he. T: you doubt these figures let me
send for an engineer from one of the big

electric companies, it will cost us nothing,

and he will verify all that I have shown
you."

One of the merchants snorted something

about "a fool and his money'' and left the

room. The two others, more to favor the

young man than anything else, because they

had long known his family, consented to talk

with the engineer.

In a few days the engineer came and made
a thorough inspection of the village. He
found out that coal could be had for about

he went over the young man's
figures and pronounced them correct except

in one or two places, where he had actually

been too high; he interviewed the President

of the village and the members of the Board
and got their consent for street light
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talked with the merchants and the house-

holders, then pronounced the venture a

good one and advised the men to go in with

the boy and build the plant.

After due consideration and investigation

they agreed to form a company, place one

of the men in as president, the young man
as business manager, and turn the sum of

$10,000 over to him with which to build and
establish a local electric lighting plant.

The young man in question resigned his

position in the store and started the work.

It was no easy task, for the details of the

construction work were even larger, and
harder, than he had anticipated, but he

met and conquered them all.

HE BROUGHT THEM WHOLE PAGES OF FACTS AND FIGURES

The powerhouse was soon built, a small,

neat brick building close to the railroad

yard where carloads of coal could be switched

in for the coal bunkers. The chimney was
the most conspicuous tower in the whole
village. By the time the building was ready
the machinery was at hand and engineers

and construction men from the various

manufacturing companies took up the task

of setting up the generator and connecting

it with the engine.

The engine room of the small power
plant contained, when all was finished, one
alternating current, 80 horse-power generator

connected by a wide belt to a 125 horse-

power steam engine. The boiler was of

135 horse-power capacity. The little en-

gine room was spick and span with polished

brass, bright paint and shiny varnish.

The village authorities gave the lighting

company a franchise to set up the trans-

mission poles along the streets and contracted

to have the village lighted with arc lamps.

It took some time to string the wires, to

get all the instruments and devices for the

control of the current, and the protection

of the apparatus, in place and ready for

work. Then the linemen and electricians

began the work of hanging and connecting the

30 enclosed arc lamps of 1,200 candle-power

capacity which were to light the streets.

Even before the power-
house was finished the

merchants and a few of

the house-owners began
to send for electricians

to come and wire their

places of business and their

homes.

Then one dark night

when all was ready the

young engineer threw the

switch and the streets
seemed to fairly burst into

light—such was the con-

trast over the old oil lamps.

Another switch and the

village hotel was beauti-

fully illuminated and two
of the largest stores. The
president of the lighting

company was also ready

for the occasion and
lighted every room, in his

house so all could see the

beauties of electric light-

ing in the home.
The contrast between electric lights and

the oil kerosene lamps for store and house
lighting was so great that nearly everyone,

except a few who were afraid of electricity

because they feared lightning, placed an
order to have their store, shop or home
wired.

In less than a year's time the little light-

ing plant was supplying current for thirty-

four enclosed arc lamps used in the stores

and shops and over a thousand incandescent
lamps in the homes. The village itself

contracted for thirty arcs and twenty in-

candescent lamps at a cost of $55 a year each
for the arcs and $15 a year each for the in-
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candescent lamps. The houses were all

placed on a fifteen cents a kilowatt hour rate.

By judicious buying the young man in

charge of the plant worked the fuel cost

down to $3.30 a ton and as the plant stopped

at midnight each night and did not run dur-

ing the day the cost for maintenance was
very low. He was very studious and careful

and kept the plant in such excellent shape

that the bills for repairs came seldom and
never amounted to very much. In this way
the plant began straightway to pay a hand-
some profit on the investment. Thus the

young man secured a fine job at the pro-

fession he was devoted to, and his money
was invested so as to bring him large returns

yearly. The man who made the remark
about the "fool and his money" and refused

to invest in the concern in the beginning

afterwards tried to buy some of the stock,

offering a large premium.

PERILS OF THE LINEMAN.
Often persons do not give any thought to

the dangers to which linemen of the tele-

graph, telephone, electrical power and light

companies are subjected. The average per-

son does not care. He does not bother his

head about the men who, in all sorts of

weather, climb the poles and buildings for

the purpose of restoring order in the lines

after a hurricane.

So long as the winds do not blow severely,

or the snows fall heavily or other elements

combine to overthrow or overweight the

lines and poles, there is not much for the

lineman to do outside his regular line of

repair work. There is a certain amount of

new construction work in progress most of

the time, but the work can be done slowly

and quietly. But when a storm suddenly
comes up the linemen are the first ones to

feel the effects. The very first winds take

down the weakened poles and wires and
from then on until the termination of the

storm, it is one series of crashes, breaks,

hurry-up calls, trouble, wreckage and hard-

ships. The men have no more rest until

the last echoes of the storm have passed.

Even then there is much to be done. All

the work which broke down and was not

re-installed while the storm was yet blowing,

must be put up. The lines must be kept
open. The newspapers want their wires

ready for important messages, and the spe-

cial wires must be attended to—all in addi-

tion to the regular service.

A storm or a heavy fall of snow develops

the weak points in the line. As soon as the

first indications of high winds or heavy
rains appear, the lineman proceeds to get

ready for business. He knows that it means
a hurry-up call very soon. The call is not

long in coming. The lineman responds

quickly and in a short time he will be at the

point where the winds have broken a tree

and the tree has fallen across the wires and
the tangle and breakage is fearful to look

upon. Workmen are secured to cut away
and remove the tree, perhaps limb by limb.

New wires have to be obtained and pole

climbing and wire stringing goes on in

earnest. A pole may have been broken off

in the fall and then there will be consider-

able labor required in order to rig up a

means to support the wires.

In one instance the pole was partly broken
off near the top, but the partial fracture was
not observable from the street. The line

man climbed to adjust the wires and his

added weight snapped the pole off as in

Fig. 1 , and, owing to a slight curve, it swung

FIG. ONLY THE WIRES TO SUPPORT HIM

out away from the pole. The untrained

man would have taken fright and perhaps
jumped. That would have meant death or

at least a broken bone. Our friend relied

upon the wires to support him and in this
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instance the wires proved faithful to the cause

and supported the top of the pole, the cross

arms, and the man, as shown. The com-
bination swung to and fro in the high gale

for an hour before ladders were obtained

to release the lineman. A fire truck com-
pany came out and ran up an aerial ladder

directly under the man on the pole, and
he descended in this manner.

Of course the companies endeavor to

supply their linemen with the most perfect

equipments with which to work. But the

most careful inspection of working apparatus

frequently fails to bring to light certain

weak points. These weak points occa-

sionally bring death and disaster to the

lineman. Not long since a partly decayed

round of a ladder snapped in such a way
that the lineman fell outward and back-

ward to the ground, straining " his back
so that he was laid up for months.

In another instance, where a man was

FIG. 2. DANGEROUS APPARATUS

using a ladder hook, of the nature shown
in Fig. 2, the wrought iron hook at the

top sprung to the extent of slipping off

from the ledge of the building over which
it had been placed. The lineman making
the ascension on this single ladder pole was
thrown over backwards with the pole,

breaking an ankle.

The companies almost always care for

the men who have been hurt in their employ.
If the injury is the result of defective devices,

lawsuits sometimes follow. Ordinarily, how-
ever, the employers and the employees agree

and no law suit is filed. The companies pay
the wages of the man while he is recovering

from a broken leg or arm and also pay the

doctor's bill.

Not long since a ladder made out of rope

(shown also in Fig. 2) was the cause of an
accident to a lineman. It seems that the

lineman was ingenious and industrious.

One day he contrived a ladder of rope sides

and with metal rods extending through loops

from side to side. He forgot that metal

against hempen rope does not work well.

FIG. 3. AN AWKWARD POSITION TO SAY
THE LEAST

The metal scored the rope, and thus weak-
ened, one side snapped under strain one day,

with the man on it. As this device was con-

fig. 4. CROSS ARMS AND SPLICING ARE
DECEIVING

structed by the lineman himself, and used

for his own convenience, the company
could not be blamed for furnishing poor ap-

paratus for its workmen.
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Quite a thrilling event happened when a
lineman went over the side of a tall building
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STTDEHTS* ELECTRIC LAMP.
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ing current or batteries according to the kind
of bulb used.

base. Then give the base a nice coat of

varnish and it is complete.

Xext secure a piece of fixture pipe about
: 11 :.-.-. : : ree fee: 11 .1: nre-
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fully bend as shown. Thread about

one inch of the lower end (to fit

the plate on the base) and about

I inch at the other.

Insert two fixture wires in the

pipe, being sure the insulation is

good. Attach an Edison key socket

to the wires and screw in place at

the end of the bend. Then tighten

the wires and screw the pipe in

place on the base. A flexible cord

should be attached to^the ends of

the wires underneath the base and
passed out through the groove (D).

The wires at the joint should be

separately wTapped with tape, to

insure perfect insulation.

Any style of shade may be used,

but the tin cone fills the purpose

very well.

If you are going to use it with electric

fighting circuit use a regular 16 c. p. bulb.

If you wish to operate with battery, use a

14-volt miniature lamp, with seven or

eight cells of battery in series.

MOVING PICTURES IN THE HOME.
The old-fashioned magic lantern has

enlivened many a long evening, but the

boy of today wants something better than
that, so real moving picture machines are

now made in sizes suitable for use in the

home. With the Ikonograph, one of the

MOVING PICTURES IN THE HOME

new machines, any boy can furnish an
entertainment which is worth going some
distance to see.

The Ikonograph throws real moving
pictures 2J to 7 feet high and 4 to 11 feet

wide. There is no danger of fire or ex-

plosion as a powerful incandescent lamp
is used instead of an arc light. Everything
is complete, including an automatic film

feeding device, automatic shutter, film re-

winder and a screw focus for the projecting

lens. A special ray reflector throws a
sharp, clear picture.

THE IKONOGRAPH

The electric lamp, which is of 100 candle

power, burns from the regular lighting cir-

cuit and is connected by means of a cord

and plug.

ADJUSTABLE LAMP FIXTURE

The boy who is fortunate enough to have

his own workshop or laboratory will find an

adjustable fixture very convenient for rais-

ing and lowering a drop light. It is made

Lamp

ADJUSTABLE LAMP FIXTURE

by fastening a window shade roller to the

ceiling and fastening a string to the roller.

The other end of the string can be fastened

to the lamp cord somewhat as shown in

the illustration. The lamp can then be

adjusted in the same way as a window
shade is ordinarily adjusted.



QUESTIONS AND ANSWERS
Readers of Popular Electricity are invited to make free use of this department.

Knowledge on any subject is gained by asking questions, and nearly every one has some
question he would like to ask concerning electricity. These questions and answers will be
of interest and benefit to many besides the one directly concerned. No consideration will

be given to communications that do not contain the full name and address of the writer.

Resistance of Copper Wires; Alternating Cur-

rent Motor Operation.

Questions.—(A) How can the resistance of dif-

ferent sizes of copper wire be figured? (B) In the

windings of a three-phase stator how does the

current flow and return, as we have only three

leads? (C) Is induced current in the rotor of a
motor of the same potential as that in the arma-
ture coils? (D) Are the phases represented in the

rotor? (E) Explain flow of current in delta con-

nections.—L. D., Cincinnati, Ohio.

Answers.—(A) The resistance of a cir-

cular mil foot of copper is 10.5 ohms at

75 F. The resistance of a wire decreases

as its cross section increases, hence the

resistance in ohms of a wire of any length

is the resistance of one mil foot of the wire,

multiplied by its length in feet, and divided

by its cross section in circular mils. To
illustrate further, a wire one quarter inch

thick has a diameter of 250 mils. The cross

sectional area equals 250x250=62,500 cir-

cular mils; that is, the square of the diame-
ter in mils (1-1000 inch) equals the area in

circular mils. A copper ware 5,000 feet

long and 49,000 circular mils in cross sec-

tion has a resistance of (10.5x5000) =49,000—1.07 ohms.
(B) In a balanced three phase system

the currents in the three leads are 120

degrees apart. At all times the sum and
direction of the three currents equals zero.

When the current in one phase is at its

maximum, the sum of the other two cur-

rents is negative; that is, either one or two
of the three wires are acting as return cir-

cuits.

(C) We assume that you mean stator

when you say armature coils. When an
induction motor is at a standstill the rela-

tive speed of rotor and stator is S.

and the E. M. F. is the same in both. When
the rotor runs at a speed s, the relative

speed of the rotor and stator drops to S—s,

and the E. M. F. drops in the same pro-

portion in rotor conductors as — '

or

S s
if Q-

s
' the E. M. F. in the rotor be-

comes at speed s, QxE.

(D) The instantaneous- values of cor-

responding stator and rotor conductors are

equal to each other, and are opposite to

each other in phase.

(E) See answer (D).

Figuring Size of Wire; Protection of Circuits.

Questions.—(A) What should be the voltage of

a dynamo to light 20 lamps of no volts and 16

candle power? I want to light six lights one and
one-half miles from the dynamo, and the other

14 at and near the machines. (B) What fuse pro-

tection do I need?—H. C, Sedalia, Mo.

Answers.—(A) Three per cent increase in

voltage halves the life of a lamp, while

six per cent increase reduces the life by

two-thirds. For the above reason to ob-

tain satisfactory operation of the lamps at

the machine, the dynamo should operate

at practically no volts. The drop in volt-

age allowed on transmission lines is all the

way from five to 15 per cent. In this case,

considering the lamps at the far end, and

providing for a drop of only one per cent, the

following formula may be used to figure the

size of conductor needed:

C M=
io.8xLxC

Where V=drop in voltage; L=length of

wire in feet; C=current sent over wire;

C M=cross section in circular mils. From
which

_ _ _ IO.8 X 7O20 X 7.

C M= '-2. ^=16,510
1.1

°

No. 8 wire fulfils the condition.

(B) Leads from the generator should

each be provided with a fuse so that in case

of a short circuit beyond the fuses these

will blow out before current in excess of

the generator's rating is sent out.

The National Electric Code requires "that

no set of incandescent lamps requiring more
than 660 watts be dependent upon one set

of cut-outs. The fuses in the branch
cut-outs should not have a rated capacity

greater than six amperes on no volt sys-

tems."
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Special Bell Circuit.

Question.—Will you please show me how button

No. 5 should be connected to ring all four bells

at once.—H. A. E., New York.

5® 4® J© 2© /© ~=r~

SPECIAL BELL CIRCUIT

Answer.—Connect wire from bell No. 5
as shown in diagram, using about three

cells of battery.

Noise on a Telephone Line.

Question.—Will you advise if there is any way
to overcome the noise on a telephone line, caused
by induction from a high voltage transmission line?

—C. C. B., Norfolk, Wy.

Answer.—We assume that the telephone

circuit is two-wire metallic. Transposition

TRANSPOSITION OF TELEPHONE WIRES

N

shown in the diagram will destroy the in-

duction effect. If the disturbing wire (N)
passes a current in the direction indicated

by the arrow, at some given instant, this

current will affect the wires (D, E, F, G)
as indicated by the arrows, this effect being

about the same in each wire, since the

average distance of (D) and (E) from (N)
is the same. The receivers, therefore, get

the result of the impulses in the same direc-

tion on wires (F) and (G), and no dis-

turbing sound follows.

Motor Brushes.
Question.—Can a motor run with only one

brush? I have two telegraph instruments (sound-
ers), a battery, and a two-brush motor connected
in series. When one brush is lifted from the

commutator and the battery cut in the circuit,

the motor runs at almost the same speed as when
the brush is on.—H. J. M., Spokane, Wash.

Answer.—A two-brush motor should not

run with one brush lifted off the commu-
tator. This should break the circuit through

the armature. As you say it does run, we
can see no reason except that the brush

holder is so connected that current is in

some way conducted to the armature and
fields by this holder and thence to the

brush still left on the commutator. Does the

same thing occur if this first brush is left

on and the second lifted?

Induction Fan Motor; Two Phase Formula;

Power Factor.

Questions.—(A) What current does the induction

motor mentioned in the December, 1908, issue,

page 517, take? (B) What is the formula for

finding the watts in a two-phase circuit ? (C) How
is the power factor of use in a rotary station ?

—

R. T., Jenkintown, Pa.

Answers.—(A) That will depend upon
the diameter of the fan. If a 12-inch, about

one-half an ampere will be required.

(B) Alternators for use with two-phase

systems usually have two sets of windings

on their armatures, the voltage of one set

being at a maximum, when the other is

passing through zero. The output of a

two-phase machine is the sum of the out-

puts of the separate phases. That is:

W=2 V. A. P
where W=V. A. P is the power formula

for a single phase circuit.

(C) The power factor holds for use only

on the A. C. side of the rotary. The watt-

meter reading divided by the product of

the readings of the ammeter and voltmeter

on this side of the machine; in other words

the real watts divided by the apparent

watts, gives the power factor of the A. C.

side of the system, and indicates how
much the current is lagging behind the

pressure or E. M. F.

Magnetizing a Cylinder.

Question.—Is it possible to magnetize the outer

surface of a cylinder by having the coil contained

inside the cylinder? If so, how?—L. C. T.,

Elyria, Ohio.

Answer.—By placing a bundle of soft

iron wires wound by a coil, inside of the

cylinder. The latter would be magnetized

by lines of force due to leakage from the

coil and also by lines passing out of the

north pole and into the south pole. How-
ever, the magnetic lines would act very

inefficiently, since the maximum number
would be within the coil rather than on the

outside.
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Transformer and Coil Building.

Questions.—(A) In the February, 1909, issue

you state how to build a choke coil, but give no
definite formula. Are there formulas that may
be used? (B) What would be the voltage trans-

formation in the rectifier described on page 692
of the March, 1909, issue? (C) Would it be pos-

sible for an amateur with a limited equipment to

build such apparatus as voltmeters, ammeters,
and wattmeters?—M. L. B., Cleveland, Ohio.

Answers.— (A) Standard authorities are

one in the statement that successful designs

of transformers and coils are found by the

method of cut and try. Manufacturers
derive their data from test of new apparatus,

and use this in calculating future devices.

Each coil, however, has a personality, if

we may so term it, of its own.

c C > c Z c >

TRANSFORMER DESIGN

For a transformer, having given the

voltages, frequency, and from the voltages

the number of turns of primary and second-

ary, the following formula may be used to

determine the cross section of the iron

with proportions shown as in drawing:

A= Exi °

4.44 xNxl'xB
where A~= cross section of iron circuit in

square inches.

E=primary voltage.

x
N=frequency.
T=number of primary turns,

and ^B=lines of force per square inch of

the iron cross section.

In small transformers at 60 cycles, a
density of 5,000 lines per square inch is

deemed best. From the above formula,
(A) is readily determined.

(B) For five volts on the A. C. side the
D. C. side should give

95
x 5 volts = 4.3 volts.

For 20 volts the D. C. side should be about

17 volts.

(C) See page 797 of the April, 1909
issue.

A Transformer Example.

Questions.—(A) Please give size of wire, and
state what other material should be used in making
a simple transformer to step down 220 volts to

50 volts. (B) Referring to "A Simple Trans-
former" in the November, 1908, issue, please give

the size of core and also size of primary and second-
ary wires to step 100 volts down to ten volts. (C)
If 1,000 turns of No. 23 double cotton-covered
wire on the primary of a transformer, and 100
turns of No. 13 on the secondary will give 10 volts

from a no-volt circuit, will 1,000 turns of the

same (No. 23) to 20 turns of No. 13 give 50 volts?

—T. C, St. Joseph, Mo.

Answers.—(A) See answers to M. L. B.,

this issue; also article referred to in ques-

tion (B). Wire should be of sufficient size

to take off current required.

(B) Answers to your question are given

in the article referred to. That is, the

transformer referred to has a 10 to 1 trans-

formation and would step 100 volts down
to 10.

(C) Yes. The proportional formula for

this is:

Ei Ni

E2 N2
where Ei=primary voltage.

E2=secondary voltage.

Ni=number of turns in the primary
coil,

and N2—number of turns in the secondary

coil.

Dynamo Polarity; Battery Operation.

Questions—(A) How can I determine the posi-

tive and negative field poles of a dynamo? (B)

Can a storage battery be over-charged? (C) Can
a rectifier be made to change no volts 60 cycles

alternating current to 10 volts direct current?

(D) Does the transformer described in the " Junior
Section" of the November issue, 1908, change
alternating current to direct current?—A. W.,
San Francisco, Cal.

Answers.—(A) If the north end or pole

of a compass needle be brought near the

north field pole of the dynomo while run-

ning, this end of the needle will be repelled.

It will be attracted by the south field

pole.

(B) When the active material in the cell

is all converted, that is, becomes lead per-

oxide on the positive plate and spongy lead

in the negative plate, continuing to send

charging current into the cell produces no
effect except to decompose the water, the

gases passing off. No harm is done to the

plates to continue charging after gassing

begins, but the current is wasted.
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(C) Yes. Such outfits using mercury in

bulbs containing the electrodes are used for

charging batteries. An auto-transformer is

also a part of the outfit. An attempt to

make the apparatus would be, we believe,

an expensive proposition.

(D) No. Transformers only step up
or step down the voltage of alternating

current, the transformation being in pro-

portion to the number of turns the two coils

bear to each other.

Changing a Telephone Magneto.
Question.—Can a telephone magneto be changed

so it will give direct current without changing
armature?—D. W. K., Nevada, Ohio.

Answer.—Yes, by providing a commuta-
tor in place of slip rings on the armature.

NEW ELECTRICAL INVENTIONS

CIRCUIT-BREAKER.
In testing telephone lines and other simi-

lar circuits it is frequently necessary to open
the wire at some point by cutting it. A
simple circuit-breaker to be located at

various points along the line in order to

do away with cutting the wire has been in-

vented by Lewis C. Steele of Columbus,
Ohio.

The cut shows an ordinary double groove

insulator with wires attached to the upper
and lower grooves. This would ordinarily

leave a break in the line, but the flexible

wires and circuit-breaker bridge across the

gap. The circuit-breaker as shown by the

sectional views consists of a tube with two
electrodes entering top and bottom. In the

bottom of this tube is mercury. When the

CIRCUIT BREAKER

tube stands upright as shown in the left-

hand sectional view, both electrodes make
contact with the mercury and the circuit is

complete. When it is desired to open the

line to test, the tube is inverted as shown
by the right-hand sectional view. The
mercury then runs to the other end of the

tube leaving one electrode bare and the

circuit is opened without cutting a wire.

BATTERY HOLDER.
A simple and efficient form of apparatus

by which dry batteries may be held together

and easily connected is shown in the cut.

BATTERY HOLDER

The frame or support overlying the bat-

teries is provided with spring clips on the

under side which slip over the battery ter-

minals and make contact and save all the

cumbersone wiring between cells. The
inventor is Charles T. Mason of Sumter,

S. C.

ELECTRIC GUN SIGHTS.
The sighting of fire arms at night is a

matter of considerable importance and even
now our army experts are making exhaust-

ive tests of devices which will permit this

to be done. A recent patent along this line

is one taken out by Emil O. Deere and
Thure O. Jaderborg, both of Lindsburg,

Kansas.

As shown, the gun is provided, in the

neighborhood of the front and rear sights,

with two tiny electric lamps which are fed

by a battery cell fastened underneath the

barrel. These lamps are not placed there

to illuminate the regular sights but the
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ELECTRIC GUN SIGHTS

lamps themselves act as the sights at night.

They shine as two bright sparks in the

darkness, and the two are simply brought

in alignment with the target in aiming.

c~=fe^

ELECTRICALLY ILLUMINATED DRINK-

ING GLASS

A novel and pleasing effect may be pro-

duced by the electrically illuminated drink-

ing glass shown in the cut. The glass is

provided with a long hollow stem in which

is placed a miniature electric lamp as shown.

This is attached to the end of a pedestal

in the stem, and the lead-in wires to the

lamp pass up through this pedestal. Elec-

trodes projecting out from the bottom of the

ELECTRICALLY ILLUMINATED DRINKING
GLASS

glass make contact with the terminals of

a battery placed in a special base. When
the glass is set down on this base the lamp
is lighted, giving great brilliancy to the

liquid. When the glass is lifted from the

base the lamp of course goes out. The
inventor is Joseph H. Cahill of St. James,
N. Y.

T

ELECTRIC ANIMAL TRAP.

A unique device for killing wild animals
by means of dynamite or other high ex-

plosives is the invention of Martin O. Cox
of Tygh Valley, Oregon. A dynamite
cartridge with an electric exploding device

is cunningly hidden in a piece of bait. A
double wire for the battery circuit leaves

the cartridge and runs to a point some dis-

tance away. Here it divides, one wire of

ELECTRIC ANLMAL TRAP

the circuit passing through a coiled spring

circuit-closing device to one side of the

battery. The other wire goes direct to the

other side of the battery. When the ani-

mal seizes the bait and attempts to drag it

away the spring is stretched sufficiently to

bring the two open contacts inside together,

closing the circuit and sending off the charge.

Within the past few years electricity has

been utilized to produce some of the most
remarkable stage pictures it is possible to

conceive. Without the faithful agency of

electricity the theatre would lose half of its

scenic attractions.



THE TELEPOST.
Several inventors have in the past devised

machinery that would automatically trans-

mit telegraph messages at high speed, and
as early as 1879 one of the systems was put

into experimental operation. Unfortunately

for these earlier inventions, the electricians

were unable to cope with their arch-enemy,

the "static" charge of a telegraph wire.

Atmospheric changes, induction currents

and other disturbances also interfered per-

sistently with their operation. But finally

Mr. Patrick B. Delany, an expert electrical

engineer and the inventor of many tele-

graphic improvements, announced that he

was going after "static," as he believed the

problem could be solved by patient effort.

He devoted
himself with de-

termined energy

t o experiments

which he hoped
would make him
master of the prin-

ciple. He devised

new mechanisms
and applied new
theories to the

working out of a

system that oc-

cupied him for

fifteen years be-

fore he finally

discovered how to

deal with "static"

(which may be
perforating the sending tape

described to the lay mind as the excess

electricity with which a wire is saturated,

and which must be "cleared" before signals

can be sent. It is a very tricky element.)

In 1903 he obtained from the United States

Government a basic patent on his inven-

tion for the control and use of the "static."

Remarkable as Mr. Delany's achieve-

ment is from a scientific viewpoint, its real

importance lies in the fact that it bids fair

to clear the way for the almost inestimable

boon of cheap telegraphy. The ability to

send telegrams at the rate of one thousand
words a minute means that the Telepost, as

the device is called, can transmit over one
wire as many messages as the ordinary tele-

graph can transmit over seventeen wires.

Which is assuming that the methods at

present in use permit the sending of sixty

words a minute on an average.

There are many notably interesting feat-

ures about the Telepost beside its speed and
cheapness. It has, for example, three quite

unique services in addition to that of trans-

mitting regular telegrams. One of these is

"telecarding," which is sending a postcard

by wire. Though this is not done literally,

it is in effect thus: The writer fills in a

"telecard" (the same size as a postcard)

and hands it in to the Telepost office (or

he can drop it into a post-office box to be

delivered in due form by the letter-carrier),

and the Telepost will wire the message to the

point of destination or to the nearest Tele-

post office to that point, where it will be

typed onto a similar card addressed to the

person for whom
it is intended, and
delivered through

the mails. By
this means "tele-

card" messages

could be written

in New York and
be delivered to

an address in

Chicago in two
hours, instead of

in the twenty or

thirty hours re-

quired to trans-

port a postcard

between the two
cities.

Another and
somewhat similar service is the handling

of a fifty-word letter in the same way, at a

nominal charge. The letter is handed in,

or sent by mail, to the local Telepost office.

The operator there transmits it to the city

of destination by wire, where it is type-

written, put in an envelope, properly ad-

dressed, and dropped into the postoffice

for delivery by the local carrier.

But the service that is most interesting

in the point of novelty, and which will prove

of especial value to the business world and
to those who wish to secure the utmost

privacy for their messages, is the "teletape,"

by means of which one-hundred-word mes-

sages can be sent for a few cents, even from
Boston to San Francisco. That the reader

may understand this device, it must be ex-

plained that all messages transmitted by

the Telepost's rapid automatic system are,
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before being fed into the transmitter, per-

forated on a narrow paper tape by a per-

forating machine operated by a lettered

keyboard very like that of the typewriter.
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OPERATOR REMOVING SPOOL OF MESSAGES

This machine may be worked at any speed

at which a person is capable of manipulating

the keyboard, and the message can thus be

prepared by anyone, a knowledge of tele-

graphy not being necessary to its use. The
tape so perforated—the perforations being re-

gulated to the dot and dash signals—is fed

at the speed of one thousand words a

minute.

The advantage of the "teletape" to the

business man is that he can have a per-

forating machine in his own office, just as

he has a typewriting machine, and he, or his

stenographer for him, can prepare his own
types, and can, if he chooses, employ a

cipher code in doing so. When the tape is

ready he has only to write the name and
address to which it is to be sent, sign his

name or code word, and send it by his office-

boy to the Telepost office. There the

operator takes the "teletape" and simply

feeds it into the automatic transmitter, and
has nothing else whatever to do with the

message. At the receiving station the

message is electrically printed on a tape in

dots and dashes, which is delivered just

as it is toy the address indicated, where it is

first translated by the person for whom it

was intended. As anyone of ordinary in-

telligence can, with a few hours' study,

learn the dot and dash alphabet, the re-

cipient of these "teletapes" or his stenog-

rapher, will -quickly be able to read them

off as readily as if they were printed in

"Roman type.

This feature makes strong appeal to busi-

ness men, and already firms in cities where
the Telepost has begun operating are making
application for perforating mochines to be
installed in their offices. The supremacy
of the Telepost system does not rest on a

theoretical claim. Continuous operation

through the past winter, over a line stretch-

ing from Boston to Portland, Me., demon-
strated anew the previously fully established

claims of the Telepost as "a means of fur-

nishing rapid and uninterrupted telegraphic

communication."
After some months' successful operation

commercially in the East the first western

Telepost section has been opened up. With

OPERATOR TRANSMITTING MESSAGES BY
TELEPOST

St. Louis, Missouri, as a center, much
progress has been made in several directions.

The St. Louis-Kansas City line has reached

Sedalia, Mo. The St. Louis-Indianapolis

line is now at Terre Haute, Indiana, and the

St. Louis-Chicago line is nearly completed.

Telepost offices are now equipped in St.

Louis, Kansas City, Terre Haute, Ind., and
Springfield, 111., and other important points

on these lines will shortly be connected up
so that it is announced that in the immediate
future these cities will be enjoying Telepost

service.

The Telepost has already done enough to

give practical significance to the descriptive

phrase used a few months ago by a distin-

guished Congressman in describing it as

"the telegraph of the future."
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10 SEE YOUR WATCH AT NIGHT.
A new type of holder for a watch has

recently been put on the market in Germany.
The principal feature is that a pocket electric

lamp is used for lighting the dial.

As can be seen in the cut the hook for the

watch is mounted on a bracket which firmly

holds the pocket battery with its little electric

lamp in the end. The button for closing

the battery circuit rests upon the bracket,

but the weight of the battery is not sufficient

to push the button towards the inside and
close the contact. It is only when we place

WATCH ILLUMINATOR

the hand on the top of the battery that the

button is pushed in and the lamp will be
lighted. The upper part can be taken out
if desired and used as an ordinary pocket
electric lamp.

With this outfit we need not search in the

darkness for a button or contact lever, but
simply place the palm of the hand upon the

whole apparatus and the lamp will instantly

glow. The form illustrated is used for the

table, others have been devised for the wall.

The shield in front serves as a reflector to

throw the light upon the dial of the watch
and to protect the eye from direct light.

BOOK REVIEWS
Electric Railway Power Stations. By Calvin

F. Swingle. Chicago: Frederick J. Drake &
Co. 1909. 701 pages with 368 illustrations.

Price, $2.00.

The electric railway power station is

treated in a plain practical manner from the

standpoint of the operating engineer rather

than the designer. The complete power
station equipment is treated in logical se-

quence beginning with the entrance of the

coal into the boiler room and ending with

the exit'of its contained energy in the form of

electricity from the station switchboard.

It teaches the engineer what he ought to

know regarding different kinds of coal

handling apparatus, stokers, boilers and
steam engines, including the steam turbine.

Then the electric generators are taken up,

and their various parts described. Finally

station switchboards are discussed, switching

devices, instruments, etc. An educational

feature of the book is a collection of ques-

tions and answers following each chapter

which bring out the features discussed.

Wireless Telegraphy and Telephony. By
Walter W. Massie and Charles R. Underhill.

New York: D. Van Nostrand Co. 1908. 75
pages with 28 illustrations. Price, $1.00.

This is an explanation, in simple language,

of the theories leading up to the present

development in the art of wireless telegraphy

and telephony, also descriptions of the

leading systems in use today. Some in-

teresting historical data is also appended
concerning the early attempts to make wire-

less telegraphy practical.

A wireless plant will be installed on the

top of the tower of the city hall of Phila-

delphia, 500 feet above the street.

Application or Electric Motors to Machine
Driving. (Third Edition.) By Andrew Stewart.

London: S. Rentell & Co., Ltd. 1905. 131
pages with 92 illustrations.

After first describing in a general way
the construction, operation and character-

istics of the electric motor, examples are

given of the various applications of the

motor to machine drive. There are de-

scribed applications of the motor in the

shop, on the farm, in the home, in the rail-

road yard, the printing establishment, etc.

With the extension of motor applications

has come an increasing appreciation of

their advantages. It has been the author's

aim, therefore, not only to illustrate the

various applications of electric drive, but

to further increase this appreciation by in-

dicating the economic advantages gained.
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"Jackie," said the boy's mother, "your face is fairly

clean, but how did you get such dirty hands?"
"Washin' me face." said the boy.

"Judge, did you ever try an absinthe frappe?"
"No: but I've tried a lot of fellows who have."

Canvasser—"Madam, I would like to show you the
beautiful silver forks that we are giving away with
every half dozen bars of Skinflint soap."
Lady of the House—"We don't never eat with no

forks in this house. They leak."

"You say you were in the bar at the time of the
assault referred to?" asked the lawyer.

"I was, sir."

"Did vou take cognizance of the landlord at the
time?"

"I don't know what he called it. but I took what
the rest did."

An old lady appeared in church one Sunday with an
ear trumpet. Her presence seemed to worry one of
the ushers who had never seen one of these instru-
ments before. Being a devout Scotchman he appar-
ently came to the conclusion, at last, that something
might happen unbecoming to the sanctuary, so he tip-
toed up to the old lady and in a loud whisper announ-
ce!: "One toot and you're oot."

Drink to me only with thine eyes
And I will pledge with mine

:

For I see six germs within the cup
So I do not care for the wine!

"I suppose." said the casual acquaintance, the day
after the wedding, "it was hard to lose your daughter."

"No." replied the bride's father. "It did seem as if

it was going to be hard at one time, but she landed this
fellow lust as we were beginning to lose all hope."

This story would seem to show that colored people
have tough heads:

Dinah, crying bitterly, was coming down the street
with her feet bandaged.

"Why. what on earth's the matter?" she was
asked. "How did yon hurt your feet. Dinah?"

"Dat good fo' nothin' nigger (sniffle) done hit me
on de haid wif a club while I was standin' on de hard
stone pavement."

The Poet—Is there a literary club in this vicinity?
The Editor (reaching behind the desk)—There is.

Are vou literary?

It was in the hotel of a Western mining town that
the New England guest, registering in the office, heard

cession of loud yells. "What in the world is that—a murder going on upstairs?" he demanded.
"No." said the clerk, as he slammed the book and

ged toward the stairs. "It's the spring bed up
in No. 5. That tenderfoot up there don't get the
hang of it. and every few days he gets one o' the spiral

-s screwed into him like a shirt stud. I guess
I'll have to go up: there ain't anything more I can do
for you for a few minutes.''

"In Chicago one evening," related the college son
back home, "as I was passing beneath a gas lamp I

beheld the form of my old college room-mate sil-

houetted on the snow!"
"I ai: i." exclaimed Aunt Martha shud-

dering. "In that awful city they even murder people
on the street in broad dayli?

The father frowned.
"What is that boy watching all the clocks for?"

he demanded.
The mother smiled.
"He's got them running In a six-day Marathon

race. "'she replied, "and the one that runs the longest
gets oiled. "

"But why should we grant a pension to this Cali-
fornia state* senator for throat affection?" inquired the
minority leader of the committee on pensions.

"Because it's the result of ponderous platitudes
uttered during the war between California and Japan!"
replied the chairman.

"Doin' any good?" asked the curious individual on
the bridge.
"Any good?" answered the fisherman, in the creek

below. "Why, I caught forty bass out o' here yester-
day."

"Say. do you know who I am?" asked the man on
the bridse.
The fisherman replied that he did not.
"Well. I am the county fish and game warden."
The angler, after a moment's thought, exclaimed,

"Sav, do you know who I am?"
"No." the officer replied.
"Well. I'm the biggest liar in eastern Indiana," said

the crafty angler, with a grin.

Ills. Jenner Lee Ondego—"Did you feel that earth-
quake shock this morning?"

Mrs. Seldom Holme—"Very distinctly: but I

thought it was my husband getting out of bed."
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ELECTRICAL DEFINITIONS
Below are defined a few of the most common electrical terms. They are reprinted from month

to month and will be of assistance in understanding the magazine text.

Accumulator.—See secondary battery.

Alternating Current.—That form of electric

current the direction of flow of which reverses a given
number of times per second.
Ammeter.—An instrument for measuring electric

current.

Ampere.—Unit of current. It is the quantity
of electricity which will flow through a resistance of
one ohm under a potential of one volt. The inter-
national ampere is the current which, under specified
conditions, will deposit .001118 gTam of silver per
second when passed through a solution of nitrate of
silver in water.
Ampere Hour.—Quantity of electricity passed by

a current of one ampere flowing for one hour.
Anode.—The positive terminal in a broken metallic

circuit; the terminal connected to the carbon plate
of a battery.

Armature.—That part of a dynamo or motor
which carries the wires that are rotated in the mag-
netic field.

Brush.—The collector on a dynamo or motor
which slides over the commutator or collector rings.

Bus Bars.—The heavy copper bars to which
dynamo leads are connected and to which the out-
going lines, measuring instruments, etc., are con-
nected.
Buzzer.—An electric alarm similar to an electric

bell, except that the vibrating member makes a
buzzing sound instead of ringing a bell.
Candle Power.—Amount of light given off by

a standard candle. The legal English and standard
American candle is a sperm candle burning two grains
a minute.

Capacity, Electric.—Relative ability of a con-
ductor or system to retain an electric charge.
Charge.—The quantity of electricity present on

the surface of a body or conductor.
Choking Coil.—Coil of high self-inductance which

retards the flow of alternating current. See self-
inductance.

Circuit.—Conducting path for electric current.
Circuit-breaker.—Apparatus for automatically

opening a circuit.
Collector Rings.—The copper rings on an alter-

nating current dynamo or motor which are connected
to the armature wires and over which the brushes
slide.

Commutator.—A device on a dynamo shaft for
gathering the current from the various coils of the
armature and sending it out over the line as direct
current. On a motor it takes current from the line
and passes it on to the armature coils.

Condenser.—Apparatus for storing up electro-
static charges.
Cut-out.—Appliance for removing any apparatus

from a circuit.
Cycle.—Full period of alternation of an alter-

nating current circuit.
Dielectric.—A non-conductor.
Dimmer.—Resistance device for regulating the

intensity of illumination of electric incandescent
lamps. Used largely in theaters.

Direct Current.—Current flowing continuously
in one direction.
Dry Battery.—A form of open circuit battery in

which the solutions are made practically solid by ad-
dition of glue jelly, gelatinous silica, etc.

Electrode.—Terminal of an open electric circuit.
Electromotive Force.—Potential difference caus-

ing current to flow.
Electrolysis.—Separation of a chemical compound

into its elements by the action of the electric current.
Electromagnet.—A mass of iron which is mag-

netized by passage of current through a coil of wire
wound around the mass but insulated therefrom.
Farad.—Unit of electric capacity.
Feeder.—A copper lead from a central station to

some center of distribution.
Field of Force.—The space in the neighborhood of

an attracting or repelling mass such as a magnet or
a wire carrying current.

Fuse.—A short piece of conducting material of
low melting point which is inserted in a circuit and
which will melt and open the circuit when the current
reaches a certain value.

Generator.—A dynamo.
Inductance.—The property of an electric circuit

by virtue of which lines of force are developed around
it.

Insulator.—Any substance impervious to the
passage of electricity.

Kilowatt.—1,000 watts. (See watt.)
Kilowatt-hour.—One thousand watt hours.
Eeyden Jar.—Form of static condenser which

will store up static electricity.

Lightning Arrester.—Device which will permit
the high-voltage lightning current to pass to earth,
but will not allow the low voltage current of the line
to escape.

Motor-dynamo.—Motor and dynamo on the
same shaft, for changing alternating current to di-
rect and vice versa, or changing current of high volt-
age and low current strength to current of low voltage
and high current strength and vice versa.

Multiple.—Term expressing the connection of
several pieces of electric apparatus in parallel with each
other.

Neutral Wire.—Central wire in a three-wire dis-
tribution system.
Ohm.—The unit of resistance. It is arbitrarily

taken as the resistance of a column of mercury one
square millimeter in cross sectional area and 106
centimeters in height.

Parallel Circuits.—Two or more conductors
starting at a common point and ending at another
common point.

Polarization.—The depriving of a voltaic cell of
its proper electromotive force.
Pote ntial.—Voltage.
Resistance.—The quality of an electrical conduc-

tor by virtue of which it opposes the passage of an
electric current. The unit of resistance is the ohm.
Rheostat.—Resistance device for regulating the

strength of current.
Rotary Converter.—Machine for changing high-

potential current to low potential or vice versa.
Secondary Battery.—A battery whose positive

and negative electrodes are deposited by current
from a separate* source of electricity.

Self-inductance.—Tendency of current flowing
in a single wire wound in the form of a spiral to react
upon itself and produce a retarding effect similar
to inertia in matter.

Series.—Arranged in succession, as opposed to
parallel or multiple arrangement.

Series Motor.—Motor whose field windings are
in series with the armature.

Shunt.—A by-path in a circuit which is in parallel
with the main circuit.
Shunt Motor.—Motor whose field windings are

in parallel or shunt with the armature.
Solenoid.—An electrical conductor wound in a

spiral and forming a tube.
Spark-gap.—Open space between the two elec-

trodes of a spark coil or resonator.
Storage Battery.—See secondary Battery
Thermostat.—Instrument which, when heated,

closes an electric circuit.
Transformer.—A device for stepping-up or step-

ping-down alternating current from low to high or
high to low voltage, respectively.

Volt.—Unit of electromotive force or potential.
It is the electromotive force which, if steadily applied
to a conductor whose resistance is one ohm, will
produce a current of one ampere.
Volt Meter.—Instrument for measuring voltage.
Watt.—Unit representing the rate of work of

electrical energy. It is the rate of work of one ampere
flowing under a potential. of one volt. Seven hun-
dred and forty-six watts represent one electrical horse
power.
Watt-hour.—Electrical unit of work. Represents

work done by o,ne watt expended for one hour.
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900,000 Copies Per Issue

Subscription Price

25 Cents Per Year

Advertising Rate
$3.60 Per Line

Entered at the Chicago
Post Office as second
class matter Feb. 18,

1 90 1. Listed with every

responsible Advertising

Agency in the United
States.

To Savings Bank
Depositors

Trustees of Estates, Investors depending

upon interest or dividends for income, and

others desirous of securing at least 10$ a

year for an investment of from $100 to $5000,

under conditions guaranteeing the redemp-

tion of principal and payment of dividends.

Subscription Books have been opened at the

office of the Balch Publishing Co. for the receipt

of applications for the unsold balance of its

10°/o Guaranteed Preferred Shares
(total issue 10,000 shares) redeemable for cash with a premium of 5% at

the holders' option at the end of 3 years, carrying a guaranteed annual

dividend of 10%, payable semi-annually, (Sept. 1 and March 1) and parti-

cipating in all excess profits.

The next and following pages contain:

Price, Terms and Conditions

Personal Statements by Frank O. Balch

Opinion of the "American Banker"

A few Names of Chicago Stockholders

Fourteen Reasons

Application Blank and

Complete Information, consisting of

Profits in Magazine Publishing

A Brief Story of Home Life

Balch Publishing Company
Present Condition of the Company
The Purpose

Outline of Improvements

Guaranty

References

Supervision of Business

Conclusion

This offering is sufficiently unusual to require immediate attention.

Turn to next page
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The price is $10 per share for the first 5,000 shares and $12.50
per share for the remainder. The book value is $16.28.

np
9

Plan A—Payment in full with application.
1 CrillS. pian B—25% with application, balance in 3 equal

monthly payments.

No application for less than 10 or more than 500 shares will be
accepted from any one subscriber.

Dividends will commence from the date certificate is issued.

Applications for these shares may be made in person or by mail.

If mailed, they should be accompanied by check or money order for

the required amount, payable to the order of the Balch Publishing

Co., Chicago.

Applicants residing at a distance from Chicago are advised to

telegraph their orders, which will be accepted, providing application

and remittance are mailed on the same day.

Applications will be filled in the order received, and money re-

funded if oversubscribed.

To secure the shares at $10 prompt application is recommended.

Two months' dividends at the rate of 10% will be credited on all pay-

ments with accepted applications personally made, mailed or telegraphed

before July 15. This is equal to 3% savings bank interest for six months.

The American Banker
May 9, 1909, editorially analyzing this investment, says:

"
to the American Banker it seems a most unusually fair and clean oppor-

tunity to earn at least 10%, and most likely more, on an investment now showing at a

conservative valuation a book value of 62% in excess of the price asked for the shares,

and bound to increase in market value as the improvements in the magazine and plant

are consummated. Bankers can safely take advantage of and recommend the Balch

Publishing Company's shares as an investment."

$40,000 Has Already Been Subscribed
and among the Chicago subscribers personally acquainted with»Frank O. Balch and the

Home Life Magazine are the following:

T. C. FREDERICK, ARTHUR E. SWETT,
Treasurer Bedford Quarries Co. Swett Advertising Agency.

GEO. GILLETTE, E. C. BODE,
Attorney Advertising Manager Chicago Examiner.

H. A. BINGHAM, H. E. GROTH,
Pilcher-Hamilton Paper Co. Treasurer Mahin Advertising Co.

H. A. BOWMAN, E. L. KUNZE,
President Bowman Auto. Addressing Co. Insurance.

JOHN ARTHUR DIXON, R. C. HARRELL,
Chicago Record-Herald. President Steatnfitters' Supply Co.

ALFRED BERSBACH, W. A. C. SMITH,
Treasurer Manz Engraving Co. Manager The Ohio Quarries Co.

JOHN HINDMAN, WM. A. WADSWORTH,
President Colonial Mercantile Co. Manager Popular Electricity Magazine.
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Frank O. Balch
President of the Balch Publishing Company, submits the following

personal statements:

Bearing upon the 10 per cent preferred stock of the Balch Publishing Company, I submit the following:

No one is as competent to know your character as the man who comes into daily contact, does busi-

ness with you and extends you credit. I started in the publishing business in Chicago nine years ago and
am dealing with the same firms today as at the start. I have built up the business from practically nothing
under the standard that carries no regrets in its trail, and permits of traveling the same paths certain of en-

countering the same uniform welcome.

My own good faith is amply evidenced by the fact that I have turned over the entire property to the

company for only $50,000 in stock (or one-third of the entire capital stock of $150,000, thereby surrendering
control to the public), although it is considered to be worth a good deal more. In doing so I was prompted
"by a realization that with additional capital of $100,000 the profits can be increased sufficiently to make
my third interest pay me and be worth more than the entire ownership as heretofore.

A bank is a stock company with the privilege of receiving deposits. A business corporation is a stock

company without the privilege of receiving deposits. Both have the privilege of selling their stock, and
both can be either sound or unsound. A bank having resources of $290,000, liabilities of $200,000, and
a surplus of $90,000, is considered sound and prosperous. A business corporation making a similar show-
ing is considered equally prosperous and sound. The figures are taken from the last trial balance of the

Balch Publishing Company (May 1, 1909).

Money deposited in a bank may be withdrawn at any time, but it draws only 3 per cent a year. Money
invested in the Balch Publishing Company cannot be withdrawn for three years, but it pays at least 10

per cent a year.

While banks are always ready to receive deposits and investments of various character always avail-

able, the information submitted herewith will convey to the intelligent investor the rarely encountered ad-
vantages and qualities of this offering.

The ground is thoroughly covered in this announcement, and I can only reiterate the facts which in

assembly serve to make the investment unusual and desirable:

-The business has been in successful operation for years. The value of the stock is real and ample*
The profits are actually earned now. The dividends are payable, the same as bank or bond interest, every
six months from the date of the certificate, and at least 10 per cent a year is guaranteed. The future is

not discounted, imagination not drawn upon, success accomplished by others not considered a criterion,

only what we ourselves have done and are doing, forms the basis of the entire proposition.

Respectfully submitted, FRANK O. BALCH.

Fourteen Reasons Why
the Home Life Shares constitute the strongest industrial investment at present

available to the public:

1—The principal is guaranteed. 10—The books of the Company are at all times open
2—Annual dividends of at least 10 per cent are guar- t0 interested parties,

o Titpprl
„ m, . .. . ,, 11—The business is known practically throughout3—The earnings are several times as large as the the United States, and every claim can be sub-

amount required to pay 10 per cent on the entire «tantiatpri
10,000 shares. The discounts alone should be

bianudieu.

sufficient to meet the dividend requirements. 12—Every phase of the proposition is exactly as
4—While the business shows earnings at the rate of represented, and every facility for corroboration

6 per cent on $1,000,000, and is estimated to be will be afforded. Whatever point of view it may
worth $450,000, it is capitalized only for $150,000. be judged from, the investment is of a character

5—The Company is incorporated under the laws of rarely if ever, offered to the public. The business

the State in which it is doing business. ls conducted with the same care and economy as
„ m, , . . ., , ... , , . . , any successful business man would conduct his
6—The business is well established, successful and individual affairs

paying.
7—There is no promotion stock. 13—On a 10 per cent basis with earnings of about

8-The entire amount of money realized from the i° Pf^M^J^L^^t SitISJ°j£
sale of stock, less the actual expense of selling it, SStoS^^tttoSSSS" P
goes into the business. portionately with the earning*.

9—With the additional investment of the money 14—-Each $10 share is guaranteed $1 a year in divi-
realized from the sale of the shares the earnings dends and may be expected to earn considerably
are expected to be considerably greater than at more as the expense incidental to improvement
present. and maintenance diminishes.
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Complete Information
is submitted below. The Balch Publishing Co. is an Illinois corporation, located

in Chicago, at the corner of Kinzie St. and Dearborn Ave., directly opposite the

Dearborn St. bridge. Receipts from the Chicago Post Office are cited. References

are published from a few of the largest and oldest firms in their respective lines in

Chicago. Figures are given and the books are in Chicago. The business has been

under the same management for nine years. It is favorably known to every one

prominently connected with the advertising and publishing business.

Profits in Magazine

Publishing

Frank A. Munsey started in the magazine business

with a capital of $40; his business now pays a profit

of $1,000,000 a year. The stock of the S. S. McClure
Company is worth $1,000 a share. The income of

the Curtis Company from the Ladies' Home Journal

and the Saturday Evening Post is nearly $6,000,000

a year. The annual income from' the Cosmopolitan

Magazine is about $1,500,000. The property is now
owned by William Randolph Hearst, who bought it

from John Brisben Walker. Mr. Walker had made
several fortunes from the magazine. The profits of

Everybody's Magazine are estimated as being as

high as $800,000 a year. Other American magazines

are all large profit earners. A well-known English

author about ten years ago accepted $2,000 worth

of McClure's stock in payment for a story; recently

he sold the stock for $20,000. During the time when
he held the stock it paid him dividends of $14,000,

making a total of $34,000 cash for $2,000 worth of

fiction manuscript. If you had been able to secure

an investment of only $100 in Munsey's Magazine
that investment would now be paying an income of

$1,000 every year and would be worth at least $10,000

in cash. Those who had the opportunity to become
interested with magazines when they first offered

their stock to the public have become wealthy. I

A Brief Story of

Life"

Home

Home Life was established 19 years ago at Caro,

Michigan. Mr. Balch became connected with it in

1900 and moved the magazine to Chicago. In Sep-

tember, 1900, it had a circulation of 20,000, at the

end of five years 500,000, and now the circulation of

Home Life is 900,000 copies each issue, mailed direct

every month into the homes of 900,000 laboring and
farming American families residing in the rural

districts, and read by more than four million people.

It is not sold on news stands and has no waste cir-

culation. The advertising rate of Home Life is $3.60

per single column line, or $1,764 per page, which is

higher than Collier's, Munsey's, McClure's, Every-
body's, etc., and exceeded only by five magazines in

the United States. It makes no claim to beauty in

appearance and is not in the class of ornamental maga-
zines—just a substantial 25-cents-a-year, "2-cents-

a-copy" mail order publication for the masses, and
a dependable source of profit to its advertisers and
publishers.

Among the contributors are: Rev. Dr. Frank W.
Gunsaulus, President of the Armour Institute of

Technology, who furnishes editorials and special

monthly articles; Robert W. Chambers, Bishop Sam-
uel Fallows, Opie Read, Cyrus Townsend Brady,
Robert B. Armstrong, Elia W. Peattie, Charles Noel
Douglas, S. E. Kiser, Richard Henry Little, Carolyn

Wells, etc. Among the numerous advertising patrons

are: Lyon & Healy, Sears, Roebuck & Co., Chicago,

Milwaukee & St. Paul R. R., National Biscuit Co.,

Kimball Pianos, John M. Smyth & Co., Mead Cycle

Co., Hartman Furniture Co., Crofts-Reid Co., etc.,

etc. All advertising orders are received through and
bills paid by advertising agencies with established

credit.

Balch Publishing

Company
Home Life is owned and published by the Balch

Publishing Company, incorporated under the laws of

the State of Illinois. The authorized capital stock is

$150,000, divided into 15,000 shares of $10 each.

$50,000, or 5,000 shares, are common stock, and $100,-

000, or 10,000 shares, are preferred stock to the ex-

tent of 10 per cent. The $50,000 of common stock

constitutes the consideration for which Mr. Frank O.

Balch transferred the entire property to the Company,
and the $100,000 of preferred stock is offered for

investment. While the preferred stock is guaranteed
only 10 per cent of the profits it participates in and is

entitled to receive its full share of the additional

profits, the same as the common shares.

Present Condition of the

Company
The following figures are taken from the trial bal-

ance for the four months of the present fiscal year:

The income during the said period of four months
was $109,735.46, the expenses for the same period

$88,138.25, and the earnings $21,597.12, which is at

the rate of $5,399.30 per month, equal to 43 per cent

on the entire capital of $150,000, and six times as

large as the guaranteed annual dividend.
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As per trial balance of May 1, 1909, the resources

of the Company are $291,545.54, the liabilities (in-

clusive of the capital stock) $199,781.51, and the

surplus $91,764.03.

The receipts from the Chicago Post Office on file

at the office of the Company show that over 900,000

copies of Home Life are mailed monthly.

The value of a magazine is figured on a basis of

$2.00 per circulation unit, which would make Home
Life, with its 900,000 circulation, worth $1,800,000,

or twelve times the amount of the Company's capi-

talization. Even on the basis of 50 cents per unit

the magazine would be worth $450,000; on the books

of the Company, however, circulation is valued at

only about 16 cents per unit.

The Purpose
The purpose for which the stock is offered is to

secure funds to improve Home Life to the extent

of making it the leading rural publication in this

country. The population of the United States is

eighty-four millions, of which seven millions are

classes and seventy-seven millions are masses—the

neld^of Home Life is with the masses. The stock is

offered to the public because the security, while ample,

is not of the class on which banks are permitted to

make loans, and large or short term loans from indi-

viduals are not advisable. It should be understood,

however, that while additional capital is desirable

and will enable the Company to make immediate
improvements, the business is sufficiently well estab-

lished to continue profitable regardless of the sale

of stock.

Outline of Improvements
The first improvement will consist of discounting

all bills, which discounts are expected to be sufficient

to pay the guaranteed 10 per cent interest on the

entire issue of $100,000 worth of preferred stock.

The next improvement will consist of using a

higher grade of paper for the magazine, better cover

designs and superior reading matter.

The third improvement will consist of eliminating

all objectionable advertising. To secure higher grade

advertising, such as is carried by the Ladies' Home
Journal and other standard publications, the objec-

tionable advertising has to be eliminated for about
two months, as the higher grade advertisers are par-

ticular of the company in which they appear. New,
substantial advertisers can easily be secured, owing
to the fact that Home Life is known to be very near

the top as a paying publication for advertisers. The
proceeds from the sale of the preferred stock will

provide the necessary strength to effect the above
improvements with safety.

After the mentioned three improvements are ac-

complished and the magazine made the best and
strongest publication for the masses in the country,

the fourth improvement will be introduced, consisting

of raising the price of Home Life from 25 cents to

50 cents per year, which, on the basis of the present

circulation, will increase the income from that source

alone by $225,000 a year, equal to 150 per cent on the

entire capital of the Company.

[Guarantee

An indorsement upon each certificate guarantees

the payment of at least 10 per cent dividends, payable

semi-annually, and the redemption of the principal

with a premium of 5 per cent on demand at the end
of three years. The entire assets of the Company and
Mr. Balch's personal estate are back of the guarantee,

which is as effective as a first mortgage, there being

no bonds, mortgages or prior liens of any kind. In

addition to the security represented by the business,

Mr. Balch's life is insured in the Penn Mutual Life

Insurance Company for the benefit of the preferred

shareholders to guard against the value of the busi-

ness being impaired temporarily or permanently
through his unexpected decease. The surrender of

the shares, however, is not obligatory, being left at

the option of the shareholders.

References

The magazine is known to every one prominently
connected with the publishing or advertising busi-
ness. It is known to 900,000 homes in the United
States. It is listed as one of the leading mail-order
monthlies in every newspaper and magazine directory,
and the Company receives business from nearly every
advertising agency in the country. A few specific

Chicago references are submitted herewith and many
others can be furnished on request.

March 5, 1909.
We have had business dealings with the Balch

Publishing Co. for several years, and our relations have
been very satisfactory.
We regard them as a reliable and progressive con-

cern and any statements that they make are worthy
of consideration.

THE PILCHER-HAMILTON CO.,
1824 Dearborn Ave.

We desire to advise you that we are greatly pleased
with the results our customers are getting from Home
Life.
The best evidence of our appreciation of the merits

of your publication is the fact that during 1908, which
was a panicky year, our business, with you increased
262 per cent over 1907. Yours very truly,

MAHIN ADVERTISING CO
125 Monroe St.

March 5, 1909.

TO WHOM IT MAY CONCERN:
We have known Mr. F. O. Balch, publisher of the

Home Life and Ladies' Magazine, since the year 1900.

We have been doing business with him continuously
since then, and we believe that to him alone is due
the credit for buiiding up the business to its present

large proportions. BRADNER SMITH & CO.,
134 Monroe St.

March 4, 1909.

Balch Publishing Co., 205 Kinzie St.

Gentlemen—We are glad to say to you and all who
are interested, that we greatly admire the manner
in which you conducted your business and the sin-

cerity with which you have met your obligations dur-

ing the present financial stringency. We highly re-

gard your Mr. Frank O. Balch and believe him to be
an exceptionally honorable and hard-working young
business man. Very truly yours,

MANZ ENGRAVING COMPANY.
Majestic Building.

March 5, 1909.

Referring to your investment proposition in the
stock of Balch Publishing Co.

It is a well-known fact that the larger the scale

any business proposition is conducted on, the less ex-

pensive it is pro rata. For this reason it does appear
to me that the stock proposition you offer the public

should be a most excellent one. Nelson Chesman &
Co. are already spending with you for our clients in

the neighborhood of from $50,000 to $75,000 per

year, and the fact that the character of business

which applies to your publication is constantly in-

creasing, there is no reason why we should not in the

next year or two be able to spend with you double
the amount. Other agencies will undoubtedly be
in the same position as ourselves, and altogether we
think your investment proposition a good one. Yours
verv trulv.

NELSON CHESMAN & CO.,
Owners of Publicity Chicago Office:

Bldg., St. Louis. Trade Bldg.
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* 12. 1909.

At your request we are submitting you hexewil

a statement showing the value of paper you have
purchased from us since October, 1908. for your pub-
lication. Home life,

October. 190S $ -i.994.01
\ :-r7. r: 19 ':<

. 4.52: 33
December 1908 5.032.55
January. 1909 ! S3 G 98
February, 1909 .. . 5.S52.S4

Total ... . .§25.259.24

We ieare to assure you that your account is fully

appreciated and that we are at all times ready to co-

operate with you in maintaining the success of your
magazine. Yours very truly.

BERMIXGHAM & SEAMAN CO..

Tribune Building.

Supervision of Business

Ifcc .::.-_::. bang a home enterprise, more or

less lublic. located right here in Chicago vrithin five

minutes' walk from the loop, it would be easy for any
one interested to keep posted on progress and eon-

ditions. and as the magazine would be mailed each
month to every shareholder, knowing the advertising

rate to be $3.60 per line, it can always be figured out

how much income is derived every month. Complete
statements will be sent to all shareholders semi-

annually with the dividend checks.

Conclusion
The investment is presented and will appeal only

to the man who realizes that he has no money to lose

in purely speculative enterprises: to the deliberate

man, who in making his investments requires a clean
record ;: snccese and indisputable reference upon the
integrity wad ability of the institution to which he
entrusts his money; to the man desirous of realizing

more profit on his money than savings banks or first

mortgages pay. and yet not grasping enough to sacrifice

safety to a mere "prospect'' of big prod:;.

In presenting this investment to the public no
inducements other than merit are offered. The in-

TCstmeHl is advantageous as it stands, and its ad-
vantages are due to the fact that the Company is

capitalised for only as much as it needs, which in turn
is due to a desire on Mr. Balch's part to continue the

justness :-.
c heretofore proincing rrtdts from its

legitimate aomees and not from the sale of secu:

tne public The Company is a comparatively

im : implicated affair, and all there is to the proposition

di in this announcement. The entire issue con-

sists of 10.000 shares only, over 4.000 have already

been sold, and it is anticipated that the remainder

will be promptir subscribed. It is therefore recom-
mended that applicat::_:s be sent in promptly to se-

cure the shares at §10. The attached blank can be

used in applying for shares, and the application with

payment should be made or mailed before July 15

to be entitled to a credit of two months' dividends.

The entire information presented in this announcement constitutes the basis

upon which these shares are offered for subscription, and it is made a part of the

application as if embodied therein.

BALCH PUBLISHING CO.

Use This Application Blank

Balch Publishing Company,
51 Dearborn Avenue, Chicago, 111.

Subject to your guarantee, I herewith apply for Share; of your io per cent

Guaranteed Preferred Stock at $io per share on Plan and enclose herewith $ as

required under the said plan, agreeing to pay the balance, if any, according to your terms.

Issue and mail me certificate or r I am entitled to by my payment. In the event

of my application reaching you too late to secure the shares a will advise me and be
governed ^actions. Mail me a current copy of Home Life and a copy of each issue

therea:

Name

Address

X. B. If application is accompanied by full payment certificate will be issued immediately.
If part payment is sent, regular receipt will be mailed and certificate issued when payments
are completed.



CLASSIFIED ADVERTISING
Rates, 40 cents per agate line, cash with order, nothing less than 3 lines.

Advertisements should be in our office on or before the 2d preceding date of issue.

HELP WANTED

WE EXPECT to have positions for a number of

men as automobile car drivers, and interurban rail-

ways; only sober and reliable men need apply; ex-

perience unnecessary; send four-cent stamp for ap-

plications. The Western Transportation Com-
pany, American Nat. Bank Bldg., St. Paul, Minn.

WANTED—Railway mail clerks, city carriers,

postoffice clerks. Many examinations coming.
Yearly salary $600 to $1,600. Short hours. An-
nual vacation. No layoffs. Salary paid twice

monthly. Over 8,000 appointments to be made
during 1909. Country residents eligible. Political

influence not necessary. Common education suf-

ficient. Candidates prepared free. Write im-
mediately for schedule of coming examinations.
Franklin Institute, Dept. F 62, Rochester, N. Y.

THE UNITED TRADE SCHOOL CON-
TRACTING CO., conducts a trade school and
wants men to learn plumbing, bricklaying or elec-

trical trade. No expense and hundreds have
learned in a few months. Steady work guaranteed.
Address 120 E. 9, Los Angeles.

PATENTS

PATENTS—H. W. T. Jenner, patent attorney
and mechanical expert, 608 F Street, Washington,
D. C. Established 1883. I make an investigation
and report if patent can be had, and the exact cost.

Send for full information. Trade-marks registered.

PATENTS—Advice and books free. Highest
references. Best results. I procure patents that
protect. Watson E. Coleman, Patent Lawyer, 612
F St., N. W., Washington, D. C.

PATENTS SECURED — Inventor's Pocket
Companion free. Send description for free opinion
as to patentability. W. N. Roach, Jr., Metzerott
Bldg., Washington, D. C.

SCHOOLS

m

$200 TO $600 MONTHLY EASILY MADE fit-

ting eye glasses. Short, easy mail course. Reduced
tuition. Big demand for opticians. Write today
for free "Booklet O." National Optical College,
St. Louis.

TELEGRAPHY taught quickly. R. R. wire in
school. Living expenses earned. Graduates as-
sisted. Correspondence course if desired. Cata*
log free. Dodge's Institute of Telegraphy, 49th
St. Valparaiso, Ind. Established 1874.

SCHOOLS

AUTOMOBILE SCHOOL—Learn the automo-
bile business, repairing and driving, in which you
can earn good wages and have healthful and pleas-

ant work. We give a thorough and practical course
in road work and repairing. For full particulars

address Academy of Automobile Engineering, 1420
Michigan Ave., Dept. "C," Chicago, 111.

OPEN a Mirror Factory. We teach and trust

you. ,10c. brings booklet and particulars. None
without $25 daily. Hullinger's Mirror School,

Francesville, Ind.

CIVIL SERVICE EMPLOYEES are paid well

for easy work; examinations of all kinds soon;
booklet 50, describing positions and telling easiest

and quickest way to secure them, is free. Write
for it now. Washington Civil Service School,

Washington, D. C.

INVENTIONS

EXPERT AND SUCCESSFUL inventor will

develop ideas and inventions, build models, make
drawings and give general advice in perfecting and
marketing inventions. Long experience. Circular

free. L. Casper, 633 No. Park Ave., Chicago, 111.

INVENTORS. Perfector of inventions, experi-

mental work, metal patterns, models, tools, punches
and dies of all descriptions. Model shop, skilled

labor, reasonable prices. Phone Main 4929. Mr.
G. Schmidt, 168 S. Jefferson St., Chicago, 111.

AGENTS WANTED

AGENTS—Our $2 adding machine is making a

tremendous hit, good territory unoccupied. Smith
Supply Co., B.-6, Los Angeles, Cal.

AGENTS—Handle a staple article, men's and
women's handkerchiefs. Factory to consumer
through you. Established line. Continuous or-

ders. Rare opportunity. Write to Republic Mfg.
Co., 2071 Greene St. ,New York.

EARN MORE MONEY! " The Booster Maga-
zine" puts you "next" to a 600 per cent profit mail

order business and an automatic press proposition

actually paying workers $65 weekly. Other big

features galore. In a class by itself. Get out into

the sunshine. Quit "grinding!" "Booster" starts

you. Two months' trial, 10 cents. P. M. Burdick,

351 Dearborn St., Chicago.

YOUR NAME ON RUBBER STAMP, 10c;

with address, 15c; pad, 12c; dater, 15c. Stamps,
10c per line, postpaid. National Stamp Works,
no Fifth Ave., Chicago. Agents wanted.
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CLASSIFIED ADVERTISING
(CONTINUED)

AGENTS WANTED

STOP, women and men; hurry; seven new, useful

fast sellers; 30 others to select from; big profits;

write for $2 free offer and particulars. Fair Mfg.
Co., Box 208, Racine, Wis.

DON'T ACCEPT an agency until you get my
samples and particulars. Chance of a life time to

get into a money-making business. T. M. Say-
man, 2390 Franklin Ave., St. Louis, Mo.

AGENTS WANTED in every shop to seU our
"Midget" knurled handle pocket screw-driver;

sample, 10c. Sterling Novelty Co., Plainfield, N.

J., Dept. E.

AGENTS—It's so easy to make $200 monthly
with our Dash Board Line Holder. We are ship-

ping them in 10 gross lots. Sample, prepaid, 30c.

silver. Wholesale Supply Co., D 17, Valdosta, Ga.

THE LIGHTNING MULTIPLIER POST
CARD will solve problems in multiplication quick

as a flash, with absolute accuracy. Indispensable

to every person who uses figures. Cannot get out
of order. Send for one, and you will wonder how
you ever got along without it. Agents wanted.
Sample, 10 cents in stamps. The Simplicity Co.,

Chicago.

FOR SALE

FOR SALE—Complete set of castings, with blue

prints of f h. p. gasoline stationary engine; includes

governor and timer, screws, etc., $10. Comet Motor
Works, 17 W. Madison St., Chicago, 111.

FOR SALE—Complete 3-rail electric railway.

Cost $20.00. Will sell for $9.00. Further particu-

lars for red stamp. E. A. Gordner, Box 547,
Rochester, N. Y.

FOR SALE—Amateurs, make your coils with a
slide wire bridge. Drawings and instructions, 50
cents. No toy. Cost, $3.00. -Advance Bridge
Co., 125 E. Jefferson St., So. Bend, Ind.

FOR SALE—A large quantity of No. 34 single

silk magnet wire at $1.50 per pound; any address
prepaid; nothing less than one-half pound. Geo.
E. Glasser, Charlotte, N. Y.

EXCHANGE OR SELL your motors, genera-
tors, steam and gasoline engines, cameras, magic
lanterns, phonographs, printing press, musical in-

struments, real estate, or anything of value, new or
second-hand. Send 4c stamp for best trading plan
known. National Exchange Co., 929 Olive, St.

Louis, Mo.

THREE THOUSAND FORMULAS—My 368-
page volume of recipes and trade secrets, cloth

bound, only 40c prepaid. Worth dollars. Satis-

faction guaranteed. Wiley Sanderson, Dept. E,

Ypsflanti, Mich.

SNOW SCENES—Views from one of Maine's
most picturesque places. 5 ft. snow. 6 actual

photo-cards, highly polished, 50c. Suitable for

framing. C. Stanley, L. B. No. 5, Dixfield, Me.

FOR SALE

LUBRICANTS, asbestos, graphite and mica
candles for loose pulleys and shaftings; no drip;

no dirt; economical. Swain Lubricator Co., 252
E. Lake St., Chicago.

BUSINESS OPPORTUNITIES

CONCRETE—Learn how to handle this ma-
terial, by reading "Concrete," a monthly magazine
devoted to the uses of Portland cement. Practical,

instructive articles, written in plain English. Sample
copy, ioc. Yearly subscription, one dollar. Con-
crete Pub. Co., 299 Owen Bldg., Detroit Mich.

500 PER CENT PROFIT seems incredible,

don't it ? Send us ioc silver for copy of our folder,

"How to Make Money Making Mirrors." Money
returned if not satisfied. Economy Chemical Co.,

Box P-805, Ludington, Mich.

I HAVE listed with me to sell all subjects, I. C.

S. and A. S. C. bound volumes. Do not buy until

you get my prices. M. C. Suttle, McLeansboro,
111.

SEND A DIME—coin or stamps—for a sample
of "Just-Pull," the greatest electric light attach-

ment on the market. A child can operate it. Easy
money. No labor attached to the selling. Takes
one minute to show it; can't get out of order; sells on
sight for 25c. 100 percent profit. 2,000 sold to

consumers at Chicago Electrical Show. Send ten

cents for sample and full descriptive matter by re-

turn mail. Premier Novelty Company, Dept. C,

42 River St., Chicago.

MAKE MONEY AT HOME faster and easier

than you ever dreamed possible. Russell's New
Confection, Dairy Cream Crisp, sells like wildfire,

from stores, on the street, or on trains. The more
they eat the more they want. Profits, $5 to $10 a

day, sure. Proceeds from a single batch pays for

the formula, all raw material, and then some. A
child can make it. Formula with full instructions,

$1, postpaid to any address. Special: Until fur-

ther notice, all orders will receive, free, my up-to-

date method for making Stale-Proof Salted Peanuts;

also my book, Straight Talk on Candy. Address

Chas. E. Russell, 716 Clybourn St., Milwaukee,
Wis. P. S.—Over 30 years a candy-maker.

1000 WAYS TO MAKE MONEY—This 125-

page book, worth dollars, only 20c. prepaid. Satis-

faction guaranteed. Landin & Co., Dept. 22, 97
E. Chicago Ave., Chicago, 111.

WIRELESS

WIRELESS SUPPLIES—Norway iron core
wire No. 22, straightened and cut to length, 20c.

per pound. Core, 1x10 inch, weighs i£ pounds.
Wire for electrolytic detectors, 5c. per inch. No.
34 S. C. C. magnet wire, $1.23 per pound. All

sizes and insulations at proportionate prices. Tin
foil, 35c. per pound; 2000 square inch per pound.
Leyden jars, 3^x7, 60c. each; 1^x4 for adj. cond.,

40c. Catalogue ready in a few days. O. S. Daw-
son, 156 Wabash Aye., Chicago, 111.

CARBON WIRELESS DETECTOR sent pre-
paid upon receipt of 50c. Simple, sensitive and
strong. Dept. Q, 357 E. 46th St., Chicago.
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CLASSIFIED ADVERTISING
(CONTINUED)

WIRELESS

LEARN WIRELESS TELEGRAPHY. Opera-
tors make big salaries. Why? Because they are

scarce. Big field; easy to learn; cost small. In-

structions free. H. B. Steele, 229 Greene Ave.,

Brooklyn, N. Y.

THE NEW SILICON DETECTOR will in-

crease your receiving radius 500 per cent. Only type
sold to experimenters authorized by owners of Sili-

con patents. Infringers prosecuted! Send for spe-

cial price list. W. C. Getz, 345 N. Charles St.

Baltimore, Md.

WIRELESS TELEGRAPHY—Send twenty-five

cents, coin, today and receive by return mail com-
plete instructions, with diagrams, for making a com-
plete sending and receiving station. Among in-

struments described are i-inch coil and two different

types of receivers. Box 519, Lima, Ohio.

WIRELESS EXPERIMENTERS, 1200 OHM
receivers, each S3.00. Wound with copper wire and
very sensitive. First 25 sold will be fitted with
nickel plated headband. W. C. Getz, 345 N.
Charles St., Baltimore, Md.

WONDER MEDICAL COIL, 35 CENTS. No
man can take full strength of it with one dry cell.

Stamp for catalogue. Hertzian Elec. Co., 1924
Flatbush Ave., Brooklyn, N. Y.

1,000 OHM Wireless Receivers $1.75. Very sen-

sitive and absolutely reliable. New Wireless Detect-
or. You want to know about both. Send stamp
for descriptive circulars. Alden Wireless Co.,

Campello, Mass.

WE HAVE THE HANDSOMEST, and clearest

receiving ELECTROLYTIC DETECTOR in the

United States. Price $1.50. Everything in Wire-
less. Stamp for catalogue. Hertzian Elec. Co.,

1924 Flatbush Ave., Brooklyn, N. Y.

WIRELESS. One-inch spark coils, specially

made for wireless. Fat hot spark. Regular $6.00.

Special this month $4.50. Also larger coils. A B
C Wireless Specialty Co., in Broadway, New
York.

WIRELESS EXPERIMENTERS—The 'Wire-
less Equipment Co. has taken over the business of

W. C. Getz and will continue the same high effi-

cient apparatus. Address all communications to

Wireless Equipment Co., West Arlington, Md.

STATIC MACHINES, $3.75, Wimshurst, 2-8-

inch plates. 3-inch spark. Work in wet weather.
Stamp for catalogue. The Hertzian Elec. Co.,

1924 Flatbush Ave., Brooklyn, N. Y.

WIRELESS TELEGRAPHY. Complete in-,

structions, with diagrams, for making 1 inch coil,'

two types of receiver, and all other instruments
necessary for a complete wireless sending and re-

ceiving station. Price, 25 cts. (coin). Box 519,
Lima, Ohio.

WIRELESS

SPECIAL PRICES: 1000 ohm wireless re-

ceiver, double pole, special thin diaphragm, $1.75.

Wireless telephone for amateurs, blueprint showing
connections, 20c. Morse, Continental and Navy
Codes, ioc. "National" receiving condenser, 30c.

Waterhouse Bros., 5 Main St., Bourne, Mass.

WIRELESS TELEPHONE OUTFIT—Induct-
ive type. Transmitting and receiving coil for both

ends (communication can be held each way). Two
special wireless transmitters, switches, receivers; all

mounted for immediate use. Will talk up to 30 feet

through walls, etc. Distance can be increased by
use of more batteries. Complete, ready for ship-

ment, $30. Victor H. Laughter, No. 9, University

Bldg., Detroit, Mich.

FLASHERS

FIREFLY FLASHER—Automatically flashes

any lamp on and off 30 times a minute. Flashing

socket or standard flasher. Price $1.50. Send for

booklet. C. O. Schneider & Co., 103 S. State

St., Chicago, 111.

MISCELLANEOUS

MEDICAL AND SPARK COILS repaired.

Send stamp for full detail drawings on a medi-
cal or spark coil. Price 50c. Address J. Lockie,

R. 1 7 18, Marquette Bldg., Chicago.

SELL your surplus couplings and fittings. We
buy. Write us. A. & J. Mfg. Co., 24 W. Ran-
dolph St., Chicago, 111.

FREE—Our latest illustrated catalogue of

tricks, novelties, puzzles, books, etc. Peerless

Trick & Novelty Co., 3 146-3 148 State St., Chi-
cago, 111., Dept. O.

MAGIC POCKET TRICK FREE. Catalogue
included, send 4c in stamps. Magic, Dept. 17,

270 W. 39th St., New York.

SNOW SCENES. Views from one of Maine's
most picturesque places. 5 ft. snow. 6 actual

photo-cards, highly polished, 50c. Suitable for

jraming. C. Stanley, L. B. No. 5, Dixfield, Me.

THREE THOUSAND FORMULAS—My 368-

page volume of recipes and trade secrets, cloth

bound, only 40 cents, prepaid. Worth dollars.

Satisfaction guaranteed. Wiley Sanderson, Dept.
E, Ypsilanti, Mich.

HOW TO GET a Hektograph that will make 150
copies in 10 minutes. Costs $2.00, for letter size.

Write for circular. Heyer Duplicator Co., 86
LaSalle St., Chicago.

METALIZE FLOWERS, INSECTS, ETC.
Big money selling as jewelry. Latest novelty;

everybody buys. Two sure formulas and full in-

structions for 50 cents. A. P. Benson, Stewartville,

Minn.

RESISTANCE COILS for no volt arc lights

50c. pp. Coils to run battery motors off of no
volts, $1. Walter W. Hartman, Clay Center,

Kansas.
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CLASSIFIED ADVERTISING
(CONTINUED)

MISCELLANEOUS

"THE SURE CURE," a most comical novelty;

i2c, postpaid. Ewing's, Decatur, 111.

FOR SALE—Practically new set Cyclopedia of

Applied Electricity in five volumes, securely bound
in half morocco leather. Treats of dynamos,
motors, storage batteries, current measurements,
wiring, telegraph, telephony, exchanges, lighting,

railways, power stations, alternating current, power
transmission, etc. Cost $19.00, will sell for $8.00.

Address Book Broker, care of Popular Electricity.

WE MANUFACTURE GLASS PAPER. Plain
glass windows made to look like real stained glass.

Easily applied and beautifies the home. Some-
thing new for agents. Two sheets of this glass

paper sent as a sample with catalogue in colors and
complete instructions on receipt of 10 cents. S.

H. Parrish & Co., 216 Clark St., Chicago.

ESTABLISH PERMANENT AND PROFIT-
ABLE business by operating best peanut and
match vending machines. Never out of order.

Price $3 per machine. Makes big money. Inter-

national Vending Co., 36 Fifth Ave., Chicago.

THREE THOUSAND FORMULAS. My 368-
page volume of recipes and trade secrets, cloth

bound, only 75 cents, prepaid. Worth dollars.

Satisfaction guaranteed. Wiley Sanderson, Dept.
E, Ypsilanti, Mich.

STEEL STAMPS. Mark all your tools.

Your initials for 50c. Full name, not to exceed 12

letters, $1.00. Send for price list. Grouse & Co.,

Rochester, N. Y.

DRY BATTERIES RENEWED cheaply, last

long as new, correct scientific method. Send 25c
for instructions. Fairmont Telephone Co., Leigh-
tons Corners, N. H.

ALUMINUM solder that will solder. We will

send you one pound of solder and a stick of flux

prepaid for $1.25. Grimes & Harris, Leominster,
Mass.

"23 FOR DIRT." Cleans everything. Every-
body needs it. Ask your dealer, or send 10c. for

can. Agents wanted everywhere. C. C. C, 403
S. 12th St., St. Louis, Mo.

NEW MAGNET WIRE, sizes from 24 to 39, at

amazing low prices. Write for prices. New
storage batteries, 6-60, $7.50. Walter W. Hart-
man, Clay Center, Kansas.

EVERYONE USING DRY BATTERIES send
25c for scientific instructions. Renew exhausted
batteries cheaply; last long as new. Fairmount
Telephone Co., Leightons Corners, N. H.

FREE TO ALL—Our illustrated catalogue of

tricks and novelties, etc. National Trick &
Novelty Co., Dept. B. 2806 State St., Chicago, 111.

STOP, women and men; hurry; seven new, use-

ful, fast sellers; 30 others to select from; big profits;

write for $2 free offer and particulars. Fair Mfg.
Co., Box 209, Racine, Wis.

MISCELLANEOUS

AMATEURS READ THIS—200 WATT DY-
NAMO—Rough castings, $4; blue prints, 50
cents. If castings are ordered within thirty

days after prints, price of prints refunded. Lee,
Harris & Co., Box 41, Jamestown, N. Y. Photo
for 2 -cent stamp.

THREE BIG LISTS, description and synopses
of plays, monologues, farces, vaudeville sketches,

parlor comedies, French plays, mock trials, drills,

marches, imitations, popular entertainments and
handbooks. How to write plays, minstrel joke

books, make-up material and books, pantomimes,
tableaux, parlor magic, etc., etc. Three big lists

mailed to any address for 10 cents. Charles

MacDonald & Co., 53 Washington St., Chicago,
111.

i hp. WATER MOTOR with emery wheel,

pulley and belt, $1.50. Aluminum Water Motor
fan and guard, $3.50. Send for booklet. Brooks
Machine Co., 1202 Wilcox Ave., Chicago, 111.

MILLING MACHINE. Vise and counter
shaft. $20. Taylor ore crusher, $10. Winship,

704 Masonic Temple, Chicago.

MOTORS—Single phase A. C. no V how to

make miniature out of simple material; plans and
instructions, 25c, silver. Electric Power, 9749
Ave. H., East Side, Chicago.

BOYS—BOYS—This is for you, and those who
like boys. "The Boy Electrician," by Prof. Erwin
James Houston. A book every boy will enjoy and
learn something from. 326 pages—10 full page
illustrations. Price $1.50—or free for only three

paid yearly subscribers to Popular Electricity.

Popular Electricity Pub. Co., Book Dept., Monad-
nock Block, Chicago, 111.

WONDERFUL INVENTION—Canchester In-

candescent Kerosene Lamp; burns with or with-

out mantle; 10 times brighter than electricity, gas,

or acetylene, at 1-10 cost. Burner fits all standard
lamps; saves 75 per cent oil. No trimming wick?.

$10 daily. Beware of imitations. Outfit FREE.
Canchester Light Co., 26 State, Dept. P. E.,

Chicago.

WANTED—Railway mail clerks, city carriers,

postoffice clerks. Many examinations everywhere
soon. $600 to $1600 yearly. Short hours. An-
nual vacation. Salary twice monthly. Over 8000
appointments to be made during 1909. Country
and city residents equally eligible. Common edu-
cation sufficient. Political influence not required.

Candidates prepared free. Write immediately for

schedule and free bulletin. Franklin Institute,

Dept. G 61, Rochester, N. Y.

VOLTMETERS, AMMETERS, $1.50 EACH.
We offer at the above price an instrument su-

perior in action to any selling at four times this

sum. Unlike the common gravity meter the
needle comes to rest quickly. Send for descriptive

circular. For those desiring to construct their

own meter we will furnish complete drawings and
instructions for building the above instruments
at 25 cents each or both 40c (postpaid). Paradox
Supply Co., Box 551, Reading, Pa.
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-The WORLD Is YOURS For $3.00-
TECHNICAL WORLD MAGAZINE ) BOTH FOR

and the

NEW PEERLESS 12-INCH 6L0BE $3.00
The regular price of THE TECHNICAL WORLD MAGAZINE is $1.50 a year,

but it's worth far more. You could not duplicate the Peerless Globe for $6.00. We
have, however, purchased many thousands in order to bring this great bargain oppor-

tunity within the reach of our patrons and friends.

New Peerless 12-inch Globe
—the latest globe on the market, lithographed

in ten permanent oil colors. The stand

which is made of oak, weathered finish, is

more up-to-date and far superior to the old-

style iron base. The ball, or globe proper,

is finished with high-grade varnish and is,

therefore, impervious to water. It can be

kept bright by an occasional wiping with

a damp cloth.

TIME DISC—By means of a time disc at

the north pole, time at any point in the world

may be instantly approximated by noting the

time at the point where observation is made.

ISOTHERMAL LINES—The isother-

mal lines are represented by red and blue

lines for January and July and at various i n-

tervals the mean temperature for three months

is noted.

The ANALEMMA—Just west of Mex-
ico is the Analemma representing a figure

eight. This is divided into months and
the months, in turn, into days, and
shows just where the direct rays // pop.

of the sun strike the earth for tf Elect.

every day in the

year.

Heighth 20

Inches.

NOTE. The globe weighs eight pounds when packed
ready for shipment. The subscriber must pay the
freight or express charges when delivery is made.

Technical World Magazine

Chicago, U. S. A.

ORDER
BLANK

Technical

World Magazine

Chicago, U. S. A.

For the $3.00 enclos-

ed please send me The
Technical World Magazine

for one year, and the 12-inch

Peerles* Globe, as advertised.

Name

St. Address

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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MOfiE PROOFS OF

EXCELSIOR QUALITY

HE LOS ANGELES-SAN DIEGO

ENDURANCE RUN

<::- .

May 30th, 357 miles in 20 hours, only five finished with perfect scores.

TWO WERE EXCELSIORS, the others double cylinder machines of twice the rated power.

IN THE NEW JERSEY MOTOR CYCLE CLUB RUN MAY 30-31, 52 started, only 5 perfect
scores. THREE OF THEM EXCELSIOR AUTO-CYCLES.

Excelsior also won special cup for consistency and perfect score medal for single cylinder machine.

We build no racing machines and enter no speed contests, but for steady dependability on the road

EVERY EXCELSIOR AUTO-CYCLE IS A PRIZE WINNER.
Write for our new catalog M. C. 129 and learn why.

EXCELSIOR SUPPLY COMPANY
Established 1876. 233-237 Randolph Street, CHICAGO, ILL.

Do You
Experiment?

If you are carrying

on experiments in

which wet or dry

cells have to be used

our BATTERY
CATALOGUE will

prove of interest.

Sent FREE to

all who mention

this publication

GLOBE
DRY BATTERY

Designed for

Electric Bells, Annunciators, Gas
Lighters, Operating Small Motors,

Etc. Specially adapted to Wireless

Receivers

Price in lots of 12 or more, 13 l-2c each.

Fahnestock
Connections

No Extra
Charge

NATIONAL CARBON CO.
CLEVELAND, OHIO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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AW
Price

m wfflpay freHthf

On Triai
You

UntHJan. hi
AtOarExpense

Judge and! Jury

I jL-f' Vj/ We will send you, cRrectTrom our factory, a complete Hess furnace heating outfit of

j
fp' - best quality, alt made to your measurements, for $25 to $100 less than you can buy

> / from dealers. We will supply special plans and full directions for installing, and will loan

you all necessary tools so you, or any man handy with tools, can put up the equipment easily.

Our Unusual Free-Trial Offer
You may place the purchase price in the hands of your local banker, who will hold it until Jan. 1st, while you test the heater. If the test

;is not satisfactory, ship the goods back to us. We will pay the return freight charges, and the banker will refund your money.

Special Heating Plans Important Booklets Free
You send us a rough sketch of any building you wish to heat and At great expense we have compiled and published two very import-

we will have our experts prepare a simple, clear plan showing the ant booklets which are sent free to those who write. Our booklet,

"best possible arrangement of furnace, pipes and registers, for your "Modern Furnace Heating" contains numerous illustrations and
building, together with the exact cost to you of the complete clearly explains every principle involved in furnace heating for any
outfit. The plan, and our advice are absolutely free. No obligation class of building. "These Bear Witness" gives the names of

on your part to buy of us or to pay us one cent. thousands of users of Hess Furnace Outfits, to whom we refer

The Hess Steel Furnace Burns Any Fuel. Besides any kind of coal, gas or wood,
any other fuel, such as chips, twisted straw, corn cobs, etc., may be utilized and money saved.

mStKS£Sv Hess Warming & Ventilating Go. Ol2 Tacoma Bldg.
OHIGAGO

Send for Catalog

Our Toys are covered by Patents

granted and Pending.

This is anotnerth.

fl-KL Electric

Toy Engine
Style H

Retails for $1.50

^TT We make seven styles

^-M-» of Engines, also Aerial

Swings, Merry-Go-
Rounds, Ferris Wheels, etc.

The I~L
-K. Electric Toy Company

INDIANAPOLIS, IND.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Learn
the Automobile Trade

.... with ....

Dyke's Course
of Automobile
Instruction
STUDY during spare time-

Dyke's Course is now only $10 and
you would never miss the amount.
The Automobile and Gasoline En-
gine profession is the best profession
and there is a big demand forJielp
in this line.

DYKE'S COURSE is the only course in the world that can be taught
successfully by mail. We use wonderfully clever Working models of
the Gasoline Engine and -Magneto that actually work and they picture
the meaning while you study our interesting Instruction Pamphlets.
You will play with these models like a boy with a toy and the more you
play the clearer the subject will be to you.
MR. DYKE was the first Auto Supply man in America and built the

fifth successful Automobile in this country. His experience is embodied
in this course. Mr. Dyke made a special trip to Europe to secure addi-
tional matter for this great Course. The working models were designed
and are made in Europe by a leading mechanical artist.

NO MATTER how much you would pay you could not possibly get
a course equal to this one.

WE TEACH YOU everything there is to learn about the Automobile
and Gasoline Engine such as valve setting, turning ignition, how the
cylinders fire, construction of all forms of Magnetos and how to set
them, storage batteries and all systems of wiring, and many other
important subjects.

ONE CUSTOMER SATS:
"I*ve learned more in three weeks study of your Course than during

my ten years work around the shop."
Another customer who knew nothing about the Auto or Gasoline En-

gine says he can now run any car and set valves, etc.

OUR LIBERAL TRIAL OFFER of inspection is proof of our claims.
get our fine pamphlet and testimonials.

AUTOMOBILE OWNERS will save the cost the first month.
Automobile Engineering is a profitable trade to learn. Our Course

qualifies you—write today.

NOTE—We are considering the advisability of raising the price on
this wonderful Course. Even our students say it is worth a great
deal more and it is.

This is an illustration of the Complete Course.
THE TEXT I Working model of the Gasoline

BOOK | Engine that actually works.

Working models of the
Magneto—that actually works.

THIS AUTO BUTTON

SEND FOR IT TODAY
DYKE'S Corsp' School Motoring, 1300 Bk. Commerce Bldg. ^„.-j

ST. LOUIS

2.90
Buys This

Artistic Lamp

Made of Mission Weathered Oak,
hand rubbed, wax finished—24 in.

high, with handsome four-panel
.^/^ Art glass shade of green and white. 15 in.

quare, 7 in. deep, bent complete, ready for
use, for either

Gas, Oil or Electricity
This lamp is a lasting ornament, makes home

more homelike, inviting rest and
meditation. Qrder today for your
brary or sitting room. Fully

guaranteed at our special low
price. $2.90. Address

L. W. Gillespie. Pept. 6F. Marlon. Ind.

Here.Cigaret Smokers
ZZ Roll A Cigaret

In 5 Seconds
The"K.wick-Roller'"is a mar-
vel. Rolls a perfectly-formed
cigaret t^iat never unravels,
quicker than by hand, and
Makes Better

Cigarets Than
You Can Buy

Gives better "draw," a
sweeter smoke and more
compact "roll." Carry it

in your vest-pocket ; no tobacco waste; used for any to-
bacco, with any paper. It's a luxury. Tell your friends
about it. Send us your name and address and 25c in
stamps or coin and we will send you one quick.
SIGARET ROLLER WORKS, 43 W. Quincy St.,
Chicago.

KLEIN'S TOOLS BEST BY
EVERY
TEST

*_/

The Difference in
Tools Makes the
Difference in Service

Experience has proved
the worth of KLEIN'S
TOOLS. The BEST
when first introduced

in 1857 and have been THE BEST, ever since.CAUTION—All GENUINE KLEIN TOOLS areSTAMPED with the full name, M. Klein & Sons. None
other are genuine. Send 3c in stamps for 65 page cata-
log and price list on our complete line.

MATHIAS KLEIN & SONS
Manufacturers of Electrician's, Lineman's and Construction Tools

Station U. 3, Chicago, Illinois

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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50 CENTS A MONTH
FOR SIX MONTHS

OR SIX PAID SUBSCRIPTIONS
TO POPULAR ELECTRICITY

Will secure for you "Popular Electricity's Group No. 1" set of Electrical

Books. Each and every one of which is complete in itself. The text is written

so that anyone not away up in the electrical industry can understand it. Just

the set for the young man about to take up the study of electricity.

The Electrical

Handy Dictionary

This little Dictionary

gives you the definition of

all electrical words and
terms.

Easy Experiments
in Electricity

and How to Make
Them

The very latest

and most valuable

work on Electric-

ity for the amateur

or Practical Elec-

trician published.

First Steps in

Electricity or Electricity

for Beginners

For the beginner in the

Electrical Trade this book

is what you want.

Electricity

Made Simple

Just the book for

beginners and

electrical workers

whose opportuni-

ties for gaining

information on

the branches of

electricity

have been

Offered Here
^S*^ limite

would cost you if not purchased under this Group Offer, over $4.00
—10 minutes' work in securing 6 subscribers (paid) for us, we send them

to you free of charge, or send us the coupon with 50 cents and we will ^/vv^V^
sell them to you for $3.00 on installment of 50 cents a month for 6 f t^^sft
months—$3.00 in all. Everybody starting out in the electrical field x&^
cannot afford to be without these books—especially at the price

now offered. You have got to buy them some time

—

why not X ^^ ^
now on this Special Group Offer

Popular Electricity Publishing Company
1252 Monadnock Block, CHICAGO, ILLS.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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Ventilation and Cooling

With

"ENPEESEE"
FANS

The above cut shows Vogel's

COOLING and AIR PURIFY-
ING apparatus installed in the

Gem Theatre at St. Louis. This

theatre seats 1200 people. Five

large machines giving excellent

satisfaction at a low consumption

of ice. The same apparatus is in-

stalled in the Senate Theatre, Chi-

cago, Rex Theatre, East St. Louis

and the Astor Theatre, St. Louis.

We are sublicensing manufactur-

ers in all cities to manufacture

these cabinets under our instruc-

tions. We furnish the fans and

also detailed information for in-

stalling same. It is to your inter-

est to correspond immediately

with us.

Address

NATURAL POWER CO.
1512-14 Clark Ave.

St. Louis

Popular

Electricity
BOUND VOLUMES

<I First twelve issues, com-

plete with index.

1§ Handsomely bound in blue

silk cloth, gilt embossed.

*I We have only a limited

supply of bound volumes

owing to- our inability to se-

cure certain back numbers
which had been sold out.

Apparently most of our read-

ers value their copies too

highly to part with them
even at a premium.

^ We will furnish these bound
volumes while they last at

$2.25, all charges prepaid.

*l First come, first served.

No more when these are gone.

Order quick if you want one.

POPULAR ELECTRICITY

PUBLISHING CO.

Monadnock Block
CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Federal Craftsman Lamp
An unusual table lamp, designed (or

parlor, library or den. The panels of

the hand-made shade are of art glass

in carefully selected colors, over which

pleasing land and water scenes are repro-

duced in metal outline work with a very

unique shadow effect. Entire lamp fin-

ished in verde antique. Height, 18

inches. Shade, 1 6 inches long by 7 inches

wide. Base, 8 inches in diameter.

Price, complete with two Hubbell pull

chain sockets and 8 feet of silk cord and

plug, $31.50

Manufactured Exclusively by the

Federal Electric Company
Lake and Desplaines Streets, Chicago

WIRELESS COMMUNICATION
Now is the time to engage in the study of the new art of

wireless. The demand for trained wireless operators is

growing constantly. The recent government action has
increased the demand 100 per cent. Salaries of trained

operators range from $15.00 to $40.00 per week.

THE AMERICAN WIRELESS INSTITUTE
is the only universally recognized school in the world for

the teaching of this art.

APPLICATIONS NOW ON FILE FOR 100 EXPERT OPERATORS

Come in and be one of the first to take a position in this

new field that offers promotion, good salaries and bound-
less opportunities.

Descriptive matter free on request. Address nearest office.

27 WILLIAM STREET
NEW YORK N. Y.

UNIVERSITY BUILDING
DETROIT, MICH.

For our Mutual Advantage mention Popular Elcetrieity when writing to Advertisers.
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*^^*.r

20 % DOWN IO % PER. MONTH
Why wait for your Diamond until you have saved the price ? Pay for it by the

Lyon Method. Lyon's prices are fully 20 % lower than any others. Lyon's Diamonds
are guaranteed perfect blue-white, imported in the rough, cut and polished here to

save import duties and middlemen's profits. A written guarantee accompanies each

Diamond. You have the option for exchange at any time at full purchase price. All

goods sent prepaid for inspection. 10% discount for cash. Send now—today—
for our catalogue No. 2, splendidly illustrated. Established 1 843,

J. M. LYON (SL CO. 71-73 Nassau St., New YorK

2158 $30. ^'2306 \ VJFV

2113 ^f

>wil62
* . $50.

Made in Larger Sizes. Write Us. " lARVIS" ELECTRICJ/iUV1J DRIVEN

HOUSE PUMPS
70 Gal's, per hour, 1-8 h.p.

For A. C. Current - - $40.00

For Direct Current - - 30.00

Fully Guaranteed. Your money-
back if you wish.

Jarvis Engine and Machine Works
LANSING MICH.

TAKES
THE PLACE

OF
BATTERIES

ROLLINSON BELL RINGER
Will Operate Buzzers, Door Bells, Hotel Calls, any size gongs,

Elevator Calls, Gas Lighters, Etc., from any

110 Volt Circuit, made in sizes to meet any

requirement. 1 00 to 130 volts from the line and

changing it to 6, 13, 19, and 8, 16, 24 volts

respectively.

Can be run at absolutely no cost

Write for our Catalog telling you all about it

MOHAWK ELECTRIC CO., Albany, N. Y.

75c TO KNOW HOWTO BE A COMPE-
TENT TELEGRAPH OPERATOR

Best "Plain English" treatise on the art of Telegraphy. The
Demand Exceeds the Supply for good Operators, so be fit.

Regular price of Telegraph Instructor is $1.00; for thirty days

only we will send it to any address prepaid for only 75c.

POPULAR ELECTRICITY PUBLISHING CO., Monadnock Bldg., Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ONLY 50c.

Down and 50c a Month for Three
Months Gets You

CONVERSATIONS
IN ELECTRICITY

By Joseph G. Branch, B. S., M. E.

The Book You Ought to Have.

Written in dialogue form, giving a vivid

idea of the subject and leaving a strong

impression on the mind of the reader.

The author, who is well known as an
authority on electricity, deals with the

subject in a clear and elementary way in

order to familiarize the student with the

principles of the science.

Special attention is paid to the alternat-

ing current, owing to its daily increasing

use.

282 pages—105 illustrations—Strongly

and handsomely bound in green cloth, gilt

embossed.

A valuable addition to any librarv. Your
list of electrical books not complete with-

out this volume which has never before

been offered on such liberal terms.

POPULAR ELECTRICITY PUBLISHING CO.
Monad nock Block, Chicago.

Gentlemen—Enclosed find 50c for which send me
Conversations in Electricity, by Joseph G. Branch.
I promise to pay the balance, $1.50, within three
months, at 50c a month, Title not to pass until book
is paid for in full.

Name

Address

Town State

mOPlt WCWil cYGliOI?p CYCLOh

mwm. hmwm flirawjji AI]t«
mim EMEB§§ E«!ffiBi§Eliffi

Cyclopedia of

Automobile

Four big volumes— 1 ,700 pages— 1 ,500

illustrations—full page plates—halftones

—

diagrams—sections, etc. Thoroughly in-

dexed and bound in half morocco. Con-
tains complete instruction on repairing.

Explains every type of car and mechanism,

care of auto, art of driving— a practical

guide for information regarding construc-

tion, maintenance and operation. Written

by experts. For Owners, Dealers, Build-

ers, Salesmen and Chauffeurs, Prospective

Buyers, Agents, etc.

Free Introductory Offer:

EXAMINE THESE BOOKS AT OUR EXPENSE.
We will send you a complete set by prepaid express. Keep them
five days—give them a thorough and careful examination. If you do
not wish to keep books advise us and we will have them returned at

our expense. If you keep the books send us $2.00 in five days and
$2.00 a month until special introductory price of $12.60 has been
paid. Regular list price $24.00.

PARTIAL LIST OF CONTENTS:
Automobile Operation— Care— Trouble — Breakdown— Re-

pairs—Automobile Power Plants—Cooling and Oiling Systems

—

Ignition Systems—Spark Coils—Buying a Motor Car—Gasoline,

Electric and Steam Cars— Tires — Puncture— Accessories —
Driving— Motorcycles — Gas and Oil Engines— Fuels— Care of

Gas Engines— Electricity— Storage Batteries— Direct Current
Motors—Mercury Vapor Converter—Primary Batteries—Steam
Engines and Boilers—Valve Gears—Indicators, etc.

Order promptly and we will include FREE for one year, as a
monthly supplement, the TECHNICAL WORLD MAGA-
ZINE, a regular $1 .50 monthly, full of interesting scientific topics

written in popular form.

FREE OFFER COUPON
American School of Correspondence, Chicago, U. S. A.

Please send set Cyclopedia of Automobile Engineering- for 5 days'
free examination; also Technical World for 1 year. I will send 5-00
within 5 days and $2.00 a month until I have paid $12.60; otherwise I

will notify you and hold the books subject to your order. Title not to
pass until fully paid.

Name

Address —
Occupation

Employer ..

'op. Elec. 7-'ooi

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ELECTRICIAN ®l MECHANIC
is a magazine which, will help you. It is a practical monthly for every one who wants to learn

about electricity, or who uses tools. Its articles tell you how to make dynamos, engines, wire-

less telegraph apparatus, furniture, models, etc. It is the only magazine of its kind in the world.
EDITORS

FRANK ROY FRAPRIE, M.Sc.Chem. Prof. A. E. WATSON, E.E., Ph.D.
M. O. SAMPSON

REGULAR FEATURES
Electricity. Practical and simple articles on electrical science, new applications and his-

tory, all illustrated. How to make dynamos, motors, batteries, all kinds of electrical appa-
ratus. How to wire for bells and electric lights, install telephones, etc.

Mechanical Articles. How to use lathes and machine tools. How to use tools of all kinds.
Forging, metal working, soldering, brazing, plating, etc. How to build gas engines, steam
engines and other machines. All about gas engines and flying machines. Illustrated articles

on everything new in mechanical progress.

Woodworking and Manual Training. How to build mission furniture. Wood finishing,

staining, polishing, etc. Woodwork joints and cabinet making. How to make useful and
handy articles of wood. Mechanical drawing, etc.

Wireless Telegraphy and Telephony. Full information of all that is new in wireless. Any
one can build a wireless station from our descriptions. Our Wireless Club has nearly a thou-
sand members in America and even beyond the seas.

AH articles written in simple language for everybody to read. $1.00 a year. Three months' trial, 20c.

SPECIAL THIRTY DAY OFFER
For Thirty Days Only, or until our stock of back numbers is exhausted, we offer twelve

back numbers and a full year's subscription for $1.35. Money orders only; no stamps accepted.

Sampson Publishing Company. n4
Boston? mass?'"*

A GREAT LITTLE BOOK
$1.00 FOR ONLY ONE DOLLAR $1.00

STANDARD WIRING

^Sn.
"$%

F"OR

Electric Light and Rower
AS ADOPTED BY

The F"ire Underwriters
of" the United States
By H. O. CUSHING, JR.

Member American Institute Electrical Engineers, late Electrical
Inspector Boston Board of Fire Underwriters and New York Fire
Underwriters' Tariff Association.

Containing the National Electric Code, explained with numer-
ous illustrations, together with the necessary tables and formulae
for outside and inside wiring and construction for all systems, and
a special chapter on alternating current wiring by George T.
Hanchet, S. B., Consulting Electrical Engineer, New York. Now
in the 15th edition. Handy size for the pocket. Black limp leather
binding—gilt embossed. Price $1.00 prepaid to any address

POPULAR ELECTRICITY PUB. CO., monadnock blk., Chicago, III.

For our Mutual Advantage mention Popular Electricity when wrltins to Advertisers.
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Salesmen Wanted The Engine For You
Traveliugr Salesmen earn bier salaries. Over 600,000

employed in the United States, and Canada. The de-

mand "for good Salesmen exceeds the supply. We
will teach you to be one by mail and as-ist you to

secure a good position through our FREE EM-
PLOYMENT BUREAU. We receive calls for

thousands of Salesmen and have assisted thousands
of men to secure pood positions or better salaries.

A preat many of our graduates who formerly earned $25 to $75

a month, have since earned from $100to $500 a month and
expenses. Hundreds of good openings for the fall rush. If

vou want to secure a good position or increase your earnings

our free book" A Knight of the a>-!p" will show you how.

Write or call for it today. Address nenrest office.

Dept. 158 National Salesmen's Training Association,

Chicago. New York, Kansas City, Minneapolis, San Francisco

APrWTQ PORTRAITS 35c, FRAMES 15c,

>%\5i EL urn I ^9 sheet pictures lc, stereoscopes 25c.

Views lc. 10 davs credit. Samples and Catalog Fre*.

Consolidated Portrait Co., 290, HOW. Adams St., Chicago.

Made As Well

As a Watch

SAPPHIRE
BEARINGS
Our "Advance" Volt Ammeter

Accuracy beyond question. Made right and STAYS

RIGHT. Indicates in EITHER direction. Placed

in fine morocco case, with snap fastening.

ELDREDGE ELECTRIC MFG. CO.
17 Post Office Square, Springfield, Mass.

qpMONTH LY$>|5o
PAYMENTS*
YOUR CREDIT

IS GOOD
with us. Any honest person can buy a diamond
here

, or any other article of jewelry from our complete
stock, and pay for it on easy payments to suit one's
convenience—one fifth down and the balance in eight
monthly installments is about as preferable a way as
any.

_
No red tape inquisitive systems are used—it is

a plain business proposition, based on dealings with
honest people.

Our integrity and reliabilty is unquestioned; we
refer you to all commercial agencies and express com-
panies in the United States. Our numerous buying
facilities give you the benefit of low prices—one-third
is easily saved by dealing with us. Buy a diamond
for yourself, your father, mother, sister, brother or
sweetheart. It is an ideal gift, remembered by the
one so dear to you after all other presents are long
forgotten.

The ladies' and gents' elegant rings shown here are
extra specials, reduced to $45.00, so as to give everybody a
chance to buy advantageously. The diamond is a beauty

—

exceptionally white, guaranteed pure, perfect and flawless.
Send your name and address, with size ol ring desired,

and we will send you same by express prepaid. If perfectly
satisfied, and we know you will be so, pay the express
agent $9.00; the balance you yay in <:ight easy monthly
Installments of $4.50 each. These rings
you see right here are worth, at any
retail store, from $60.00 to $75.00

Our line of high grade watches,
silver ware, etc. is complete. Oar hand-
one illustrated catalog with many more
money saving priees and exquisile dsserip-
tions of exquisite jewelry is free for the
asking. Write right away.WM. E. RJENIUH CO.
,_,. Diamonds, Watches, Jewelrr
124-130 State St. Chicago, 111.

rp

If you use power for any purpose what-
ever, you should have our engine book

and know about Fairbanks-Morse small hori-
zontal gasoline and kerosene engines from one to
twelve H. P. The simplest and most compact
engines ever designed. All working parts plainly
in view where you can see them and get at them.
Equipped with the famous Fairbanks-Morse
positive fuel-feed, (most economical known).
When you buy Fairbanks-Morse Engines you
know you are getting the best design, material
and workmanship that can be offered. Not only are they
finely finished on the outside, but -each part is accurately
machined and inspected, and every engine must develop
more than rated H. P. before it leaves the factory. Send
for engine book No. 1163 T.H.
Other engines for every purpose up to 500 H. P.

FAIRBANKS-MORSE & CO.,
CHICAGO, ILL.

Sell More

Electric Current
^ You have a certain number of patrons

—

users of electric current. Some have been

secured without solicitation—others by
certain arguments. What are you going

to do about the many who have not yet

been won to the advantages of electric

light and power?

*I Why not appeal to them differently

—

with new ideas—new arguments ? Let us

outline a newspaper advertising campaign.

A campaign which will secure those you

have failed to interest. WT

e are doing this

for others. We can do it for you. You
assume no obligation in conferring with us.

Wm, D. McJunkin
Advertising Agency

167 Dearborn St., Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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"CURE YOURSELF
BY ELECTRICITY"

New Book— Illustrated from Life —
Sent FREE to all who write.

Write to-dav for our new Free Book — "Cure Yourself by
Electricity'"—Illustrated with photos from life. Shows how the
New Home" Batteries cure liheuuiutlsm. Neuralgia. Lumbago,
Headache. Insomnia. Constipation and all nerve affections and
diseases arising from sluggish circulation: also how they afford

electric baths and beauty massage without cost at home.

THIS
BATTERY]

EXPRESS
PREPAID
Every Home Should Have a Home Battery.

We send our batteri es Prepaid without a cent in advance (prices 81.1*

«nd up) and allow 10 DATS' FREE TRIAL. Write for our Book.

DETROIT MEDICAL BATTERY CO.,
795 Majestic Bldg., Detroit, Mich.

This Complete Electrical

Outfit For $5.00
This generator (weight 6 1-2 lbs.) will light a 16 c.p.

lamp, excite coils, test through 10,000 ohms.
Fine for test or experimental bench. Also

6 Relays wound with Silk Wire, 100 Ohms.
2 Miniature Lamps with Sockets.
1 Laboratory Test Lamp with Socket.
1 Box Swedish Iron Filings.
2 Pair Electro-magnets, 20 Ohms.
1 Permanent Magnet, 7 inches.
6 Binding Posts. 1 Coil Wire.
1 Small Motor with Pulley. 1 Switch.
1 Push Button. 1 Electric Bell.
1 250-page Electrical Dictionary
1 200-page Compend of Electricity.

Western Electric Salvage Co.
(not inc.)

597 S. Washtenaw Avenue, Chicago, 111.

QUALITY INSURANCE
Means the elimination of

faults in your Product by
RIGID TESTS.

Shrewd manufacturers do not jeopardize their trade by shipping half-de-

veloped goods. Careful purchasers buy subject to specifications and tests.

We are the medium for satisfactory dealings. We make all manner of elec-

trical and photometrical tests and furnish you with exact and dependable data.

Elootrioal Testing Laboratories
80th St. and East End Av©., NEW YORK, N. V.

RATCHET STOCK and DIES
MADE IN THREE DIFFERENT

SIZES: V to 2" conduit
1-2" to 2" conduit

2 1-2" to k" conduit

A SIMPLE AND STRONG STOCK
AJUSTABLE DIES

Write us today for Circular and
get our prices

THE OSTER MANUFACTURING CO., 2180 E. 61st St., Cleveland, Ohio

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ELECTRIC
PORTABLE
POLISHING
MACHINE
Consists of small motor with
Straps for swinging over opera-
tors shoulder and on the arma-
ture shaft of the motor a flix

shaft is provided, at the end of
which is a holder for rotary pol-
ishing discs, buffs, etc. Useful
for polishing signs, railings and
other brass work. Also in the
garage central station, etc.

ELECTRICALLY OPERATED AIR
COMPRESSORS

For Garages, Saloons,
Central Stations, Air
Brush work, etc, etc.

Single and double
cylinder types.

Automatic pressure
regulators.

We make a line of small electric

lathes and a variety of other electric
specialties. Write for circulars and
price.

VICTOR ELECTRIC CO.
55-61 Market St. CHICAGO. ILL.

Let Us Tell You

WHY
The Electric Fire Place is

Convenient,

Safe, Clean

and Eco-

nomical.

Install it

anywhere.

No chim-
ney needed.

Write now
for catalog.

RATHBONE & PANIGOT COMPANY
Patentees and Sole Makers

Grand Rapids - - Michigan

S3J5

'.EL.ECTRP' -WYTIC PETECTOR

ZINC SPARK .GAP

The above articlesfore a FEW which we manufacture. We have several hundred more, all at incredible
low prices and highest workmanship. If you are interested in any GOOD electrical goods, especially
WTDFT F^l^ f^OfYn^ send two cent stamp, postage for our great 120 page electrical cyclopedia,
yy iivi^i^lvkJO VJVJVJUO) containing a large amount of useful information on electricity and wire-
less goods which cannot be found in any other book.

ELECTRO IMPORTING CO. 86b West Broadway, N. Y. City

"Everything for the Experimenter"

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Asleep at the Switch Telegraphers, St]u dents and
Engineers who nave no*, sent

for our book INSTRUCTIONS IN WIRELESS TELEGRAPHY or our catalog are asleep.

Send 25 cents and receive the best wireless instruction book published. Tells you how to

construct your own wireless apparatus, also gives full instructions for making Coherers, Relays,

Spark Coils, Tapping Keys, etc.

ELECTRICAL EXPERIMENTERS SUPPLY HOUSE
Dept. E. 175 Warren Ave., Chicago, 111.

Largest dealers and manufacturers of wireless apparatus and Electrical novelties. Complete apparatus furnished
from 1 to 500 miles. Send 5 cents postage for illustrated catalog.

No Order too Large No Order too Small

"u" d

7*K.W.

High Efficiency Transformers
SIZES 1-2 K. W. TO 50 K. W. CAPACITY

For Light and Power Service
IF YOU WISH TO GIVE YOUR CUSTOMERS UNINTERRUPTED SERVICE

BUY VINDEX TRANSFORMERS
A SPECIALTY A SPECIALTY

Bell Transformers for
operating the ordinary
call bells from 110 volts

alternating current.

Write fer

Particulars

Economizers for
Motion Picture

Lights

VINDEX ELECTRIC CO., Aurora, 111.

AGENTS—L. S. MONTGOMERY CO.
Empire Building, Atlanta, Ga.

BARDEN ELLCTRIC & MACHINE CO.,
Houston, Texas

Voltmeters Ammeters
$1.50 Each

A new style meter which combines in

II | one instrument both portable and
switchboard types.

They can be left in circuit without
injury, their accuracy is unaffected by
usage or time and absolutely deadbeat.

Send stamp for descriptive circular, blue prints
and instructions for making the above, 25 cents.

Paradox Supply Co., Box 551, Reading, Pa.

j£;Z-00 VALUE FOR $I.OO.
New Standard Pockety
Flashlight Outfit, In-
cluding 2 extra New
Refillable or Dry bat-
teries, electric lamp
and attachable Elec-
tric Scarf Pin. All
guaranteed. To intro-
duce it, complete for $1.
By mail, postage extra,
15c. New Tubular
Pocket Flashlight with
Tungsten lamp ready
for use 75c, or with 2

extra Refillable batteries $1. oostpaid. Headquarters for latest
Electrical Novelfcs at lowest prices. Big Net catalog for stamp.
Discounts to dealers. ELECTRIC NOVELTY COMPAN Y,
M"rs. and Imps., Washington Nat. Bank Bldg., Pittsburg, Pa.

BEST
HOT WATER
RESIDENCE
HEATING
BOILER MADE

Guaranteed and Sold Direct

Where We Have no Agent

Capacity of Heater nearly
doubeled without additional
fuel by use of Center Pipe
carrying water up through
the center of deep fire pot.
Heats from all sides.
We want to sell youa heater.

Write us today.

ps Heiilng Co.. Dept. B Aurtra, III.

THE AMERICAN SOCIETY OF ELECTRICAL

STUDENTS.

All Students of Electrical Engineering, Physics, and
the Mechanic Arts, are invited to become Charter mem-
bers of the -\bove Society.

The Society will hold Annual Conventions, own its
own Information Bureau, and will publish and issue to
its members a Monthly Bulletin of the latest Achieve-
ments in the Arts and Sciences, and topics of interest
to Students. Charter Membership fee, $2.o0 and Annual
dues, $2.00.

For further particulars, and address all applications
for membership to

Louis E. Walkins, m. & e. Engr. Brockton, Mass.
P. 0. Box 204, or No. 140 Belmont Street, Brockton, Mass.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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II

YEMGO" QUICK SET BALL-BEARING WRENCH S'KKiftffi
Easily operated with
OXE HAXD.

Strongest and best
Automatic Wrench on
the market.

Made from best steel
drop forgings— hard-
ended and tempered.

How it works:— Press
button as illustrated and
jaw will slide to nut to be
gripped—holding to that
point until released.

From your dealer or
mailed postpaid for SI.

9t> tfW UE -Mb^p

Quick Set

SMITH & HEMENWAYICO.,^108-110 Duane St., New York City

A FIRST BOOK FOR BEGIN-
NERS IN THE STUDY OF

ELECTRICITY AND MAGNET-
ISM IN THE POPULAR QUES-
TION AND ANSWER FORM.
ONE OF THE BEST BOOKS OF
THE KIND PUBLISHED.

CONTAINS ALL NECESSARY
INFORMATION, TOLD IN CLEAR
AND ATTRACTIVE FASHION,
TO SUIT THE NEEDS OF THE
STUDENT. 100 PAGES—FULLY
ILLUSTRATED — ATTRACTIVE-
LY BOUND IN CLOTH.
PRICE 50c.

POPULAR ELECTRICITY PUBLISHING CO.

Book Department
MOXADXOCK BLOCK CHICAGO, ILL.

Hotel Cumberland
NEW YORK

S. ^"..Corner Broadway at 54th Street
Near 50th $t Subway, 53rd St. Elevated and all Surface Lines.

Ideal Location near Theatres, Shops and Central Park.

NEW and FIREPROOF

#—T# Strictly First=CIass
* $$§,' Rates Reasonable.

$2.50 with

Bath

AND UP

Restaurant

Unexcelled

Prices Moderate

Send for

Booklet

10 Minutes

Walk to

20 Theatres

M HARRY P. STIMSONr R. J. BINGHAM,
Formerly with Hotel Imperial. Formerly with Hotel Woodward

:rx

ELECTRICITY
Practically and Individually

TAUGHT
Our pupils actually handle the tools and ma-
chinery.—Instructors stand beside them, direct-

ing, criticising and showing themhow to work.—Day and Evening sessions.—Call and in-

spect our school and equipment or write
for prospectus.

New York Electrical School
36 West 17th Street, New York

The

"dcralcss"

Glass Telephone Mouthpiece

Universal Attachment Fits Any Phone
Is a sanitary device made of clear crystal glass and
is rapidly replacing the rubber mouthpiece, which is

an ideal breeding place for all sorts of germs En-
dorsed by prominent bacteriologists, health depart-
ments and telephone companies throughout the
country.

The glass part can be instantly removed for clean-
ing and as quickly readjusted.

It is less liable to breakage than the rubber mouth-
piece, and positively gives better telephone trans-
mission.
For office, store, and the home.
Equip your phone now and take no more chances

of contracting disease.
Sent prepaid to any address in the United States

for 25c each in stamps or coin.
Light is the greatest destroyer of germ life.

AGENTS WANTED—Write For
Special Terms.

THE COMMERCIAL APPLIANCE C0c
Suite 819, 135 Adams St. CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Is

IncompleteYOUR HOME
If it is not equipped with a

Vacuum Cleaning System
This "20th Century"
Stationary Vacuum
Cleaning Plant com-
plete ready for instal-

lation

$295.oo

Equipped with 1 H. P.

Electric motor, vacu-

um pump and dust

tank mounted on iron

base, and set of clean

ing tools, hose, etc.

We manufacture the

most complete line of

power -driven vacuum
cleaners on the market,

including stationary

and portable plants

for residences, hotels, office buildings, etc., car

cleaners and wagon outfits for professional use.

The National Vacuum Cleaning Co.
DEPARTMENT P.

DATTOX, OHIO, T~. S. A.

Requires no founds:: : r.

Ready for immediate installation

THORDARSON'S
Wireless Transformers

CASH PRICE $22.00

High Potential or step-up transformers, as powerful
as a 10-inch induction coil, tor wireless telegraphy,
charging condensers, ozone generators and other ex-
perimental purposes. 250 watt capacity. Can be run
from any alternating current lamp socket.

We are equipoed to furnish transformers
up to 100 K. W. capacity. Any secondary
voltage desired. Quotation on request.

Thordarson Electric Mfg. Co.
151-157 South Jefferson Street

CHICAGO

The "LITTLE GIANT"
i;i.e( TRIC
port vnr .!:

SUCTION CLEANER
FOR CLEANING CARPETS, Rl(.^
MATTRESSES, AND CURTAINS

Removes every particle of dust from Book?. Picture*,
s, etc. The only Machine which

disinfects the air while it clean-.

Costa le-^ than one cent per hour to operate.

PRICE, ( OMPLETE, S85.00
- N D FOR LlTKRATURF.

Pacific Suction Cleaner Co.
322 Post Street, SAN FRANCISCO, CAL.

SEATTLE OFFICE, 351 ARCADE BUILDING

Dealers—Send us your name at once,

we want to send you FREE
our Catalog 15.

Write at once.

R.Williamson&Co.
Manufacturers of

Electric and Combination
Fixtures and House
Lighting Supplies.

Washington & Jefferson Sts., Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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MURDOCK
STYLE A M RECEIVING SET

$10.00
Without Head Receivers or Batteries
Straight Double Slide Tuning Coil, Style AM De-

tector. Condenser Test Key and Buzzer. Mounted on
Solid Quartered Oak Box.
Instruments all connected ready to attach to antenna.

Weight packed for shipment 8 lbs.

Send for Latest Bulletin.

WM. J. MURDOCK & CO.,
50 Chartiers Street Chelsea, Mass

Marine
Gasoline Engines

From \\ to 15 H. P.

3 H. P. Engines, complete with
Boat Fittings, (no tank or

pipes), $59.00.

Sterling Engine Company
29 South Clinton Street

CHICAGO, ILL.

This Famous Book

at Less Than Hall
No book in existence contains in so

small a space as much knowledge about
the electrical engineering profession and
allied trades as does the I. C. S. Elec-

trical Engineer's Handbook. It pro-

vides at an instant's notice data that is

needed in every-day work, and that is

hard to find in ordinary textbooks. It

contains practical information on elec-

tricity, magnetism, direct-current and
alternating-current apparatus, trans-

mission, lighting, wiring, and electric

transportation. This book is one of a
series of seven, all of which treat in the
same practical way of the subjects indi-

cated by their titles in the list below.

SPECIAL OFFER.— To better in-

troduce the value of I. C. S. Train-

ing we will send any one of these

books, bound in cloth, averaging 364
pages and 175 illustrations,

regularly sold at $1.25, to any
one sending us this coupon and 50c
International Textbook Company

Box 1102-P, Scranton, Pa.

I enclose $ in stamps for which please send me
the books before which I have marked X.

Tel. and Tel. Handbook Bldg. Trades Handbook
Plumbers and Fit. Handbook Business Handbook
Mechanics' Handbook Mariners' Handbook

Electrical Engineer's Handbook

Name_

St. & No.

City State

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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DIAMON DS5R CREDITWATCHES
YOU CAN EASILY OWN A DIAMOND OR WATCH, or present one as a gift to some loved one. Send for our beautiful descriptive

catalog. Whatever you select therefrom we send on approval. If you like It, pay one-fifth on delivery, balance In 8 equal
monthly payments. Your credit is good. Our prices the lowest. As a good Investment nothing is safer than a Dla-THE OLD RELIABLE ORIGINAL DIAMOND I mond. It Increases in value 10 to 20% annually. Write today for ourAND WATCH CREDIT HOUSE,

I
descriptive catalogue, containing 1,500 illustrations, it Is free.

I BHOS. ft CO* Dep t. G685 1 1>2 to 98 State St., Chic ago, I1L—Branch Stores : Pittsburg, Pa., and St. Louis, Mo. | Do it now.

HOW YOU CAN EARN $300 OR MORE A MONTH
One box ball alley costing 5150, took in $513 the first

fifcy-one days at Sullivan, Indiana. Two other alleys
costing $365, took in 51,372.95 in five months. Four large

alleys costing £840, took in 51,845.20 in fifty-nine days, more
5900 a month. Why not start in this business in your own

town? Both men and women go wild with enthusiasm; bring their
friends, form clubs and play for hours. Players set pins with lever—no
boy to employ. Alleys can be set ud or taken down quickly. Write for

illustrated booklet explaining EASY PAYMENT PLAN. Send for it today.

AMERICAN BOX BALL CO., 1900 Van Buren Street, Indianapolis, Indiana

ILLUSTRATING
—Law—Pharmacy—Cartooning—Shorthand—Bookkeeping—Nursing—Journalism— Telegraphy—Penmanship

Taught by mail and in our resident schools. Founded 1850. Income increased while learning. Graduates every-
where. Write for our free booklet—tells all. State course desired.

NATIONAL CORRESPONDENCE SCHOOLS 42 N. Peno a St., Indianapolis, u. s. k.

TENTHOUSAND TELEGRAPHERS \A//\NTED
by railroads, commercial companies and Wireless Companies. Only schools in America teaching

WIRELESS TELEGRAPHY
We operate fifteen Wireless Stations. Main Line R. R. Wires in each one of our Institutes.

Supervised by R. R. Officials. Write for prospectus.NATIONAL TELEGRAPH INSTITUTE
Cincinnati, Ohio Philadelphia, Pa. Memphis, Tenn. Davenport, Iowa Columbia, S. C

A Practical Book—for Practical Men
Electrical Wiring and Construction Tables, by Henry C. Horstman and Victor H. Tousley. Saves tedious calculations.

Every wireman, foreman, engineer, contractor, architect should have a copy. Bound in full Persian morocco. Handy
size for coat pocket. Price $1.50. A few handled copies, good as new, tor $1.00 each. Get yours while you can. Won't
last long.

POPULAR ELECTRICITY PUBLISHING COMPANY. Book Department
Monadnock Block, Chicago, 111.

A COMPLETE AND PRACTICAL

Wireless Telegraph Outfit
FOR RECEIVING

PRICE $10.00 ONLY

A carefully adjusted and accurate set of instruments at a

low price. Consists of a double-slide Tuning Coil

12"x4V'; an improved and carefully adjusted universal

Detector; a Variable Condenser; Headband, Cord
and One 1000 Ohm Receiver. In a handsome oak case.

PARTS BOLD SEPARATELY

Bubier Electric Manufacturing Co.
LYNN, MASS.

LEARN TO

DRAW
Artists and draftsmen make 120 to 8100

week. Pleasant, re-
fined, fascinating
work for men,

women, boys
and girls.

"We guarantee
Tnustratinrr.rarfonvino.Cojn- "^^P ^ \ proficiency or

itU Designing taught by >. F^ >^^ will re-
rtists trained in American and Eu- V Kia^is^K. fund
ropean Schools. Instructionadapted ^s^wwiStVvV^ tuition
to each stud cut's metis. Advisory Hoard
of world's !>e?-t arti>ts approves lessons.
Test Work Sent FREE to ascertain indi-
vidual talents and needs. State course wanted.
Yon assume no obligation. Meehanicai Arch-
itectural and Sheet M.tnl Pattern Drafting also
taught successfully. Acme School of Drawing.
237 South St.. Kalamazoo, Mich. If interested, ask about the

ACME RESIDENCE SCHOOL IV KALAMAZOO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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H0TEL
t

-»P||[

WE
OFFER

YOU THE

MOST DE-

LIGHTFUL

HOTEL

ACCOMMO-

DATION AT

MODERATE

COST

BROADWAY, (Lincoln Square) and 63d St.

NEW YORK CITY
All surface cars pass or transfer to door
Subway and "V stations, one minute

ALL MODERN IMPROVEMENTS
Rooms, with detached bath, • • $1.50 per day up

Rooms, with private bath, • • 2.00 " "

Suites, with private bath, • -3.50 " "

W. JOHNSON QUINN, Proprietor,

Eye

Troubles

SEND FOR

OUR Free Eye-Book
THEN TREAT YOUR

OWN EYES

It doesn't matter what your eye trouble is, or how serious or

chronic it may be, this great Eye-Book will show you how to

treat your own eyes at home. No Knife. No pain. No trouble.

Not necessary to see a doctor.
Our. book about eyes sent free, tells all about it; things you

ought to know, but which your doctor has never told you. and
contains letters from many who have been cured.

A postal card will get the book and we will give you our free

advice ifyou will write us a short description of your case.

Write now while you think about it. Address

North American Eye Specialists

2533 North American Building CHICAGO, ILL.

Will You Accept This

Business Book if We
Send it Free?

Sign and mail the coupon below. Send no money I

Take no risk!

One hundred and twelve of the world's master business

men have written ten books—2,079 pages—1,497 vital business

Becrets. ideas, methods. In them is the best of all that they

know about
—Purchasing —Salesmanship
—Credits —Advertising
—Collections "-Correspondence

—Accounting —Selling Plans
—Cost-keeping —Handling Customers
-Organization -Office Systems
—Retailing —Short-cuts and
—Wholesaling Methods for every
—Manufacturing line and department
A 9,059-word booklet has been published describing, explaining, picturing

the work. Pages 2 and 3 tell about managing businesses great and small; pages
4 and 5 deal with credits, collections and with rock-bottom purchasing ; pages
6 and 7 with handling and training men ; pages 7 to 12 with salesmanship, with
advertising, with the marketing of goods through salesmen, dealers and by
mail ; pages 12 to IS with the great problem of securing the highest market
price for your services—no matter what your line ; and -the last page tells how
you may get a complete set—bound in handsome halfr morocco, contents in
colors—for less than your daily smoke or shave, almost as iittle as your daily
newsppper. Willyou read the book ifwe send itfree?

Send no money. Simply sign the coupon.—The System Co., 151-153 Wabash Ave., Chicago—
If there are, in your books, any new ways to increase my business or

my salary, I should like to know them. So send on youi 16-page free
descriptive booklet. I'll read it.

1 78-7

Name ______-___»

—Position-Getting
—Position-Holding

—Man-Handling
—Man-Training
—Business Generalship
—Competition Fighting
and hundreds and hun-
dreds of other vital bust*
ness subjects.

Address .

Business

.

Position ,

THE

'National

A
PORTABLE
VACUUM
CLEANING
MACHINE

combining effici-

ency, practicabil-
ity and economy.
Can be attached
to any electric
light socket.

EFFICIENT Because it thoroughly accomplishes Its purpose.

PRACTICAL Because of its simplicity and compactness.

ECONOMICAL Because of Its minimum cost of maintenance

and operation.

Growing concerns and responsible parties wanted

for agents. JExclustve territory given. Price Com-
plete $100.00. Send for Catalogue and Particulars

NATIONAL VACUUM COMPANY
SO Broad Street, it tt NEW YORK

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The Latest Auto Signal
A SELF CONTAINED TWO-TONED WHISTLE

Operates with the foot independent of the motor.
An air dashpot, all brass, with a capacity of 27 cubic inches of air.

PRODUCES AN ENTIRELY NEW SOUND
Costs less than a good horn.
Dust, water and frost proof, guaranteed to last a lifetime.
Attached underneath footboard, requires but five square inches of space.

W. G. WORDINGHAM, 211 Grand Ave., MILWAUKEE, WIS.

Wiet-Coetiie Combination Gauge

and Caliper Rule

16 to 1

You can carry more than sixteen ACCURATE TOOLS in your veat packet

Every High grade mechanic should have one of these tools.

FOR SALE AT ALL LEADING HARDWARE ... - «, , in ... .

stores, or sent direct. -, , - Chicago Steel and Brass Works
postaoe prepaid. * 1 * 1S

"
I700 FUw BiIMIbk Chicago, Illinois

WIRELESS APPARATUS
Owing to the continued demand from our patrons for our apparatus, we have decided to

increase our facilities and to place our wireless goods within the reach of everybody. We
carry a full line, which we offer at prices as low as is consistent with quality. Write to us for

prices on anything you may require in the following list.

DOUBLE SLIDE TUNING COILS STANDARD FIXED CONDENSERS
SINGLE SLIDE TUNING COILS STANDARD 3 CAPACITY CONDENSERS
DETECTOR STANDS HELICES
POTENTIOMETERS TESTING BUZZERS

SPARK GAPS

THE TRI-MOUNT WIRELESS SUPPLY CO.
ROBERT A. CHANDLER, Manager

13 Irving Street BOSTON, MASS.

BUSINESS *SOCIAL
PROMINENCE SUCCESS WEALTH! The Master Key

MEMORY

My book: HOW
TO REMEMBER,
sent free to read-
ers. It opens the
doors of wealth
and achievement
with the master
key that fits all
locks.

" You are no greater intellectually than your memory "

There is nothing difficult about my method. You can study anywhere, at any time.
in spare moments. I have taught more than 40,000 people how to remember. My

method teaches you how to remember things you have seen, read and been told about,
increases business capacity, income, social standing — also how to remember faces, names,

business details, studies — develops will, concentration, personality, self-confidence, conversation,
public speaking, writing, etc. Write today for free copy of my interesting book— "How To

Remember"- and see how simple my memory training really is. Address *.

DICKSON MEMORY SCHOOL, Q29 Auditorium Building. Chicago

For our Mutual Advantagejmention Popular Electricity when writing to Advertiser .
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PATENTS—PATENT ATTORNEYS

PATENTS Secured Promptly and with special regard
to the legal protection of the invention

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, Patent Lawyer
Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement.

Patent Suits Conducted in all States.
REFERENCES : American Tire Co., Automatic Vending Machine Co., Lippincott Pencil Co., International Ore

Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry, Morgan
Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy Co.,
Oaks Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy Box Co., Iron-Ola Co.,
By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply Co., Floor Clean Co., Fat Prod-
ucts Refining Co., Richmond Electric Co., Railway Surface Contact Supplies Co., National Electric Works, Modern
Electric Co.

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the XJ. S. Patent Office for
over five years resigned his position to take up the practice of patent law.

Address 12 McGILL BUILDING - '- WASHINGTON. D. C.

Samuel G. McMeen Hempster B. Miller

IVIclVI©©n ^t IVIiMor
Patent Solicitors and Patent Experts

In connection with our telephone engineering practice we
nsaxe a specialty of securing electrical patents lor Inventors,
and of giving expert advice in patent matters. We also have
facilities for marketing meritorious electrical Inventions.

1450 Monadnock Block,
CHICAGO

787 Market Street,
SAN FRANCISCO

PATENT

SENSE

1 and Patents that PROTECT
yieM our clients enormous profits. Write us
for PROOF. Inventors lose millions through
worthless patents. R. S. & A. B. LACEY,

1
Dept. 52, Washington, D. C. Estab. iS6g.

the INVENTOR'S UNIVERSAL EDUCATOR
TELLS ALL ABOUT PATENTS,
HOW TO SECURE THEM. HAS

600 MECHANICAL MOVEMENTS
also 50 PERPETUAL MOTIONS

Every inventor should have a copy. Price $1.00 by mail.—Address—
F. G. DIETERICH, Uray Bldg., Washington, D. C

PATFNT^ ^FflllRFn Inventor's Pocket Companion free.rftlUIIO OCUUHLU. Send description for free opinion as
to patentability. W. N. Roach, Jr.,
Metzerott Building. Washington, D. C.

PATENTS
are the greatest source of profit; patent your Idea before some-
one else does: a valid patent, granting as It does, a monopoly
13 an excellent business foundation ; it is also a salable piece of
property. I have constant demand for good patents; invent-
ors with good practical ideas wtte. I will patent and mar-
ket your Inventions. BOOK FREE.

SANDERS, 1 15 Dearborn St., Chicago III.

AXENX
TRADE MARKS AND COPYRIGHTS

SECURED OR FEE RETURNED
Send model or sketch and description of your invention for

free search of the U. S. Patent Office Records.
Our Four Books mailed Free to any address. Send for these

books; the finest publications ever issued for free distribution.

HOW TO OBTAIN A PATENT
Our Illustrated 80 page Guide Book is an invaluable book

of reference for inventors and contains 100 mechanical move-
ments illustrated and described.

FORTUNES IN PATENTS
Tells how to invent for profit and gives history of successful

inventions.

WHAT TO INVENT
Contains a valuable list of inventions wanted and suggestions

concerning profitable fields of invention. Also information
regarding prizes offered for inventions, among which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and $10,000 for others.

PATENTS THAT PAY
Contains fac-similes of unsolicited letters from our clients who

have built up profitable enterprises founded upon patents pro-

cured by us. Also endorsements from prominent inventors,

manufacturers, Senators, Congressmen, Governors, etc.

WE ADVERTISE OUR CLIENTS' INVENTIONS
FREE

in a list of Sunday Newspapers with two million circulation and
in the World's Progress. Sample Copy Free.

ELECTRICAL CASES A SPECIALTY
We have secured many important electrical patents.

VICTOR J. EVANS & CO.
(Formerly Evans, Wilkens & Co.)

Main Offices, 615 "F" Street, N. W., Washington, D. C.

PATENTS
THAT PROTECT

AND PAY
Advice and Books Free. Rates Reasonable. Highest References.

Best Services.

WATSON E. COLEMAN, Patent Lawyer
612 F St. N. W., WASHINGTON, D. C.

For our Mutual Advantage mention Popular Electricity when writing to Advertiser .
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"Something Electrical

For Everybody"

Direct Current

Alternating Current

Battery Current

Send for Circular

184 pages, 1000 illustra-
3Iailed on request.

.SO
Red Sea! Dry Battery"^?!::
Gem Battery Motors
Ponv Dynamo, 4 to 10 volts 3,

Mesco Electric Engines, 3 sizes .. .80.60, Sl.OO, 1
Electric Stores 3,

Experimental Magnets
S1.50, S1.25, Sl.OO,

Trouble Lamp Outfits 1
Ignition Switches
Batten- Rheostats
Battery Connectors, "Sta-There"
Mesco Spark Plugs
Electric Vibrators, 3 styles So.OO, S10.00, 15,
Medical Induction Coils Sl.OO, 1
Electric Window Tappers 1,

Call BeU Outfits ,

Catalog of Automobile Accessories ready July 15th.

Manhattan Electrical Supply Co.

NEW YORK, CHICAGO,
17 Park Place 188 Fifth Ave.

For Indoors
Or Outdoors

Here is the only practical

pipe for smoking in a breeze,

while motoring, boating, or out

doors anywhere. It is wind

proof, because the air-draft is

from below, as it should be (see

draft-holes in bottom of bowl).

It is the only practical pipe for

office or house use, because the

ashes or fire cannot spill, and in case

of callers or interruptions, you can

put it in your pocket—lighted—with

out danger of fire, and resume your

smoke when they leave.

IRVING'S
WIZARD PIPE

The

B. P. O. E.
Best Pine on Earth

For the

B. P. O. E.
Best People on Earth

Two
Grades.

Straight or

Curved Stems
Genuine French briar

bowls, best rubber stems.

A REVELATION TO SMOKERS
Tobacco above, kept dry and sweet by the rising heat.

Porfect combustion, uninterrupted by saliva, con-

sumes nicotine tar. Antiseptic Wick in cartridge sheU
absorbs all saliva. Smoke clean and sweet enough to

inhale. Cigarette smokers quicklv converted to this

pipe's use. Style X. 81.00. Style'XX, Sterling silver

mcuntei. in leather-covered case, 12.00. Mailed post-

paid with 1 doi. antiseptic cartridges on receipt of price.

Wizard Patent Developing Co., Inc.

Dept. 7, l28"West3ist. St., Hew York
Liberal Terms to Dealers

ROBERT R, MURPHY, Rrop.

HOTEL ALBANY
41st Street and Broadway, New York

Remodeled, Handsomely Furnished New Throughout

Absolutely Fireproof. In the heart of the City.
500 Rooms. 300 Bath Rooms. European Plan.
Cuisine Unexcelled. Gentlemen's Cafe, Ladies'
Restaurant and Moorish Rooms. Popular Prices.

Plenty of life—but Homelike.
51.00 RER DAY AND U

SEND FOR BOOKLET.
Meet me at the College Inn, under the Albany,
New York's Leading Rathskeller, a place to eat,
«drink and be merry. Music.

For>ur Mutual Advantage mention Popular Electricity when writing to Advertisers.
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"1900" Dry Cells

ARE the Batteries

of Merit. Eight-

een years of success-

ful operation make
them of

Known
Quality
Manufactured by

The Nungesser Electric Battery Co

CLEVELAND, OHIO

General Sales Office

:

128 West Jackson Boulevard

CHICAGO

Books on
ELECTRICITY
SELF-EDUCATIONAL
Elementary Electricity Up-To-

Date.

Operator's Wireless Telegraph and
Telephone Hand Book,

Practical Armature and Magnet
Winding*

And a long list of others

WRITE TODAY
For my latest Catalogue and Special offer

Sent Absolutely Free to any Address

George C. Harris,
44 N. Curtis St., Chicago

HoLTZER-Cabot
Wireless Operator's

Head Receivers

Double head band, leather

covered and padded—pneu-
matic air cushions, com-
plete with cord:

500 ohms, $10.00

1000 " 11.00

1500 " 12.00

2000 " 13.00

For a short time we will give,

without charge, with each order for

head receivers, a chart, to hang,

bearing continental wireless code.

Send to nearest office for BULLETIN No. 20H2 and Discount

The Holtzer-Cabot Electric Co.

Boston (Brookline) Mass.

Western Office:—395 Dearborn St., Chicago, 111.

Save Money!

The
Lightning
Storage
Battery

Guaranteed for one year*

6 Volts, 60 Amperes
6 Volts, 80 Amperes

$12.50
$16.50

Used for automobiles, marine igni-

tion, vibratory outfits, fans, etc.

This battery is cheaper by far than
dry cells— it can be recharged
any number of times at the small
cost of 15 to 25 cents.

Write for FREE catalog, also

special price on nine inch faa
and battery complete.

LIGHTNING ELECTRIC
ACCESSORIES CO.

1712 Michigan Ave., Chicago, 111.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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1 50,000 PeOpfe-
Attended the ELECTRICAL
SHOW at Chicago Last Year

THIS throng was made up of people interested in tne

development of electricity; particularly from the con-

sumer's standpoint.

The development of this marvelous force together with

the great strides made in the manufacture of electrical

accessories used in the home, in the office, in the factory and

on the farm, has made it vitally important that the manu-

facturer of electrical accessories, the jobber and the supply

house should be interested and support the Electrical Show
which takes place in Chicago next year.

It is the general opinion that all who have exhibited at

this show have received benefits which they could never have

secured in any other way. The public has become interested

in the exploitation of their products to the extent that the

demand made upon the manufacturer to supply the consumer

of electric current has been greater than ever before.

The location for exhibitors in the Coliseum is a vital

point in the success of their exhibit. By reserving space con-

siderably ahead of time you will be able to secure your desired

position in the hall.

Electrical Trades Exposition Company
Monadnock Block :: :: CHICAGO, ILLINOIS

For our Mutual Advantage mention Popular Electricity when writingltolAdvertisers,
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IF YOU DON'T USE ELECTRICITY
STEAM OR GAS

__

Use Just Water Power
Found in every
modern home.
Runs the "Sim-
plex" Washing
Machine at a
penny an hour—and runs it

in such a man-
ner that it
washes clothes
satisfactorily.

The Women
throughout the
country are in-

terested in this

laborsaving de-
vice. It is me-
dium priced
and stands the
racket better
than any. Mo-
tors made whol-
ly of brass,
needs no re-

pairs, no money
lost in broken

parts. Is compact, with no working parts exposed.

Hundreds are in use and every one is selling more.

The "Simplex" motor works on 20 lbs. of pressure

and can be attached on hand power machines. Sold

with tub or motor only. Stands up in competition.

Can be demonstrated by blowing into inlet hose!! !

Users recommend it because it cuts washday in half.

Must be seen working to be appreciated. Send for par-

ticulars. Live Agents Wanted—men who know a good
money maker when they see it ! Address

THE SIMPLEX WASHER CO., 288 Lake Street, Milwaukee, Wis.

Don't Take Chances
with so-called electric washing machines still

in the experimental stage.

We have been making an excellent line ot

Cylinder Washing Machines ever since 1903.

If you buy the

SANITARY PARAGON
Electric Washer and Wringer

(Made of Metal Throughout)

you are certain of a reliable machine which

embodies all the essential features of durabil-

ity, efficiency and ser-

vice. The Paragon is

conceded by laundry
experts and leading

engineers to be the

Acme of Perfection

and mechanical in-

genuity.
Before buying any

washer do not fail to

send for our illustrat-

ed Catalog A 14.

PARAGON
MFG. CO.

3619-23 Ashland Ave.

CHICAGO1909
Model

(Real Head"/*!

THE CYCLOPEDIA of

APPLIED ELECTRICITY
is a storage battery of electrical knowledge. It is charged
right up to the minute with reliable information—it is the
REAL HEAD OF THE DEPARTMENT because it contains
the work and knowledge of over thirty practical electrical en-
gineers, experts and teachers. This work contains a complete
record of their experiments, discoveries and observations. Just
the information that the head of any electrical department
should have at his ringer tips for ready reference.

YOU CAN ADD THIS KNOWLEDGE TO YOURS AT

HALF PRICE IF YOU ORDER PROMPTLY t
To introduce this great work, we will fill orders for the next thirty

days at $18.60 per set, payable $2.00 after examination and $2.00 per
month. The regular price is $36.00. Order promptly. The half price
edition is limited.

EYAMINATIftN FDPC f It won't cost yon a dollar to examine the
EAAITIinAllUn mCL ! books. Just fill in the coupon. The
books will be sent to you absolutely FREE of charge. You can return
them at our expense if not satisfactory.

These six big volumes contain 2,896 pages, covering 4,000 different

topics. Hundreds of special photographs, diagrams, sections, condensed
tables and formulas. Page size 7xj0 inches. Printed in large, clear

type on special paper; substantially bound in half red morocco.

PARTIAL SYNOPSIS OF CONTENTS:

Electric Wiring:— Electric Telegraph—Wireless
Telegraphy— Telautograph —Theory, Calculation,
Design and Construction of Generators and Motors
—Types of Dynamos and Motors—Elevators—Direct
Current Motors — Direct=Driven Machine Shop
Tools—Electric Lighting—Electric Railways—Sin=
gle=Phase Electric Railway—Management of Dy=
namos and Motors—Power Stations—Central Sta=
tion Engineering— Storage Batteries — Power
Transmission—Alternating Current Machinery
Telephony—Automatic Telephone—Wireless Tele=
phony—Telegraphone, etc.

With this special offer we will also include as a monthly supplement a

year's subscription to the

TECHNICAL WORLD MAGAZINE
This is a regular $1.50 monthly covering present day scientific facts

and inventions. An ideal magazine for the home because it is just

enough different from the others to make it interesting. Fill in the
coupon to-day—don't wait for to-morrow.

FREE OFFER COUPON
American School of Correspondence, Chicago, (J. S. A.
Please send Cyclopedia of Applied Electricity for five days' FREE ex-

ami- ation, also T. W. for 1 year. I will send $2.00 within five days and
$2.00 a month until 1 have paid $1S.60; otherwise I will notify you and
hold the books subject to your order. Title not to pass until fully paid.

Name

Address

Occupation

Employer .

.

Pop. Elect. 7-'oo'

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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WE SHIP on APPROVAL
•without a cent deposit, prepay the freight

and allow 10 DAYS FREE TRIAL.
IT ONLY COSTS one cent to learn oar

unheard of prices and marvelous offers
on highest grade 1909 model bicycles.

FACTORY PRICES SSJft
a pair of tires from anyone at any price
until you write for our large Art Catalog
and learn our "wonderfulproposition on first

sample bicycle going to your town.

RIDER AGENTS SSZffrs;
money exhibiting and selling our bicycles.

We Sell cheaper than any other factory.
T: res, Coaster-Brakes, single wheels,

parts, repairs and sundries at half usual prices.
Do Not Wait; write today for our special offer.

MEAD CYCLE CO., Dept. p 2 5l CHICAGO

f
ELECTRIC MOTOR

Sent prepaid to any address for 35c

Empire Elec. Works, 1174 Bridgeport, Conn.

W. H. CRUMB & COMPANY
Engineers :: J? Contractors

Telepkone Engineering and Construction
Plans, Specifications at.: Estimates

Promptly Furnished,

1126 Commercial Nat'l Bank Bldg., Chicago, 111.

STONE & GREEN
Telephone Exchange Contractors

and Engineers
1361 Monadnock Bldg., Chicago

We do all kinds of Telephone Engineering and Construction Work

Correspondence Invited

TELEGRAPHY
The Ornnigraph Automatic Transmitter
combined with standard key and sounder.
Sends you telegraph messages at any speed

.

5 styles, $2 up. Circular free.

OMNIGRAPH
MFG. CO.

39 H. Cortland. St., New York

WIRELESS EXPERIMENTERS
For this month only: Electrolytic Detector, $1.50, it? regular

price 8*2.00. Bpecial prices given on single silk magnet wire.
Sizes from 29 to +11 li.VS. Send 2c. stamp for our large catah frue.We have a spark coll made for special use in Wirelessand X-Ray
work giving over 36 Incb spark on A. C. and 24 inch on D. C, ele-
gantly finished, and guaranteed to give spark as stated. Its price
while it lasi< complete $450.00. For particulars apply to the

I. W. T. WIRELESS, 728P, Broadway, Brooklyn, N. Y.

Robert Pocket Meters
For general battery testing- *

Dead-Beat Accurate, Durable, Guaranteed
Bend for Catalogue
Volt-Ammeters

0- :< Volts. o-:u) amperes, > '.. LncL Fth'r case
0- 6 Volts, 0-30 amperes, SO,
0-12 Volts, 0-80 amperes, $6, "

Ammeters
0-30 amperes, - st. in<l. l'th'r case

Volt-Meters
0-SVilts, - - - st. in. 1. l'th'r case
0- S Volts, - - - si
0-12 Volts, - - - si. •• " * "

ROBERT INSTRUMENT CO.
68 Shelby St., Detroit. Mich.

7VYR. SHAY/ER.

WHY not make your razor do betterWORK ? It will on
this strop, or your money refunded. Cost SI. 00, worth So.00.

ILLINOIS RAZOR STROP CO.
60 Wabash Avenue Chicago, HI.

DYNAMO - MOTOR $3.85
(A Dynamo and Motor in One)

As a dynamo It will light 40 candle power,
operate Induction colls ; charge storage bat-
teries; decompose water; electroplate, etc.
As a motor, will operate sewing machine,
jeweler's lathe, emery wheel, circular saw, ad-
vertising devices, and other useful appliances.
Send stamp for catalog. Nos. 1 1 and 12 of

new things electrical.

ARROW ELECTRIC CO.
103 South Canal Street, Chicago, III-

—- WE*ARE PLACING ON THE MARKET A —
Wireless Telegraph Detector
selling for 50 cts., postpaid, guaranteeing it absolutely.
If interested in Wireless, write for full description,
testimonials, etc. We want agents everywhere.

BURTT MFG. CO., WOLLASTON, MASS.
Manufacturers of electrical apparatus and

wireless goods.

DO YOU LIKE TO DRAW?
THAT'S ILL Wl WAST TO DOW

Now, we will not give you any grand prize—or a lot of free stuff If you answer this ad.
Nor do we claim to make you rich In a week.
ut If you are anxious to develop your talent

with a successful cartoonist, so you can make
money, send a copy of thfs picture, with 6c in

stamps for portfolio of cartoons and sample
lesson plate, and let us explain.

The W. L. EVANS SCHOOL OF CABTOOWW
325 KiBgmoore Bids., Cleveland. Oilt.

— WIRELESS TELEGRAPHY —!
We are now offering by far the best coils upon the market at low

prices They are wound with comparatively heavy wire in order

to produce a thick, hot. spark. Our two inch coil will actually

produce a three inch spark with 12 volts of storage battery. Y\ e

guarantee this. Price 87.75. Same style coil 1 1-4 inch spark, 8o.00.

Send for circulars describing all kinds of wireless apparatus.

The Famous Carborundum Detector, the one which can't get out

of order, each 81.00. Spark Gap 80.50.

INTERNATIONAL WIRELESS CO., Dep't E, LIMA, OHIO

STAMMERERS
get this BOOK FREE
Learn aboutThe Natural Method for the cure of Stam-
mering. ThlslstheLargestSehoolinthe World teaching
Natural Methods. Write for Boot and Special Summer Rates
sent free to stammerers 00 request. The North-Western
School for Stammerers, 604 Galena Street, Milwaukee, Wis.

ANYTHING
J

I.KOTRI C A L-

A 3c Stamp will secure our New Big Catalog. Posi-

tively the most comprehensive- of its kind pub-
lished. 25 patjes of Experimental and Higher Grade
Wireless Outfits alone.

428 St. Clair St
J. J.

TOLEDO. O.

DIE MODELS SPECIAL
WORK TOOLS MACHINERY
NATIONAL STAMPING AN0 ELECTRIC WORKS

153-159 S. JEFFERSON STREET. CHICAGO. ILL.

Tor our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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INCOMPETENT
Refused the position because he was not able to do the work. Unfit—untrained

—

because of neglected opportunities. Hundreds of men are turned from the door in dis-

appointment because they cannot measure up to the positions they seek; because they
do not possess the training that is required to fill any position of importance. Sooner or
later this will be every man's lot who does not obtain training that will advance him from
year to year to the higher places. Employers want young men to fill the subordinate positions.

If you want to secure promotion and insure your future
the coupon below is your opportunity. It will bring
you full explanation free of how you can bring to your
assistance the most powerful force in the world today
for the promotion of ambitious men. How you can
secure to help you individually all the resources and
influence of an institution backed by a capital of six

million dollars with 17 years' experience in the sole

business of providing salary-raising training; an insti-

tution that has helped thousands upon thousands of
ambitious men to advance to higher positions, that
enrolls every year nearly five times as many students
as the whole number ever graduated from the oldest
and largest American university; a university that is

over 270 years old.

In your own home, in your spare time, without
leaving your present work, without buying books, you
can secure the benefit of this plan for your advance-
ment and success. Get out of the incompetent class.

Use the coupon now.

International Correspondence Schools

Box 1102, Scranton, Pa.

Please explain, without further obligation on my
part, how I can qualify for employment or advance-
ment in the position before which I have marked X.

Bookkeeper Telephone Eng.
Stenographer Elec. -Light. Supt.
Ad Writer Mechanical Eng.
Show-Card Writer Plumb, and Steam
Window Trimmer Fitter
Commercial Law Stationary Eng.
Illustrator Civil Engineer
Civil Service Building Con.
Chemist Architect'l Drafts.
Textile-Mill Supt. Architect
Electrician Structural Eng.
Electrical Engineer Banking
Mechanical Drafts. Mining Engineer

Name

.

St. and No.

City. State.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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WE DON'T BELIEVE IT

I $15.00

Swedish Electric Vibrator

No. [6

Operated by its own power-
ful electric batteries, equally

as effective as the No. 5, but
for the use of those not hav-

ing access to the electric light

current.

A man said the average person would

rather pay $200.00 per year doctor and drug

bills and REMAIN SICK than to buy a

health giving Vibrator for $15.00 and GET
WELL and save $185.00 the first year that

they would otherwise pay the doctor and

druggist.

Vibration is positive in its effects and in

using it you are not experimenting, but

KNOW what the result will be. All human
beings are created on one plan, "In God's

Image," consequently the NATURAL laws

apply with equal force to ALL.

Vibration, in the treatment of disease, is

the application of one of Nature's most

potent remedies, and is the ONLY -treat-

ment that is invariably beneficial and
NEVER harmful. There is no guess wTork, no chance, no luck,

and no uncertainty. Nature's

laws are one and immutable.

Certain causes ALWAYS pro-

duce certain effects.

Two
fc
2 cent stamps bring our

handsomely illustrated booklet,

containing 22 half-tone pictures

of well-known, prominent people

and copies of letters they have

written us together with charts,

diagrams and instructions in

PLAIN ENGLISH, showing

WHY and telling HOW you

can obtain new life, vitality

and health without drugs, dope or diet.

SWEDISH ELECTRIC VIBRATOR CO.

Swedish
Electric

Vibrator
No. 5

Operates on
any electric
light current,

any where, di-

rect or alter-

nating.

$25.00

611 BERWIN AVE., CHICAGO, ILL.

r Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Up and off the desk and out of the way
when not in use

Permits one to adjust telephone to their position,
not adjust self to position and con-

venience of telephone

Your caller on the opposite side of desk can use
the telephone without either of

you getting up

If anyone wishes to use telephone while stana-
ing, you do not have to get up but

simply push it up and over

Perfectly balanced; can be moved up or down,
sideways or in a circle with the slightest

touch and will remain in any
position you put it

Never in the way but always ready for instant
service, sitting or standing

The Radio Arm Ideal

Telephone Holder
Price $3.50

Can be used in connection wf^h any make of desk
Telephone, roll or ii^t top desk

The Radio is simplicity and perfection, has fewer parts than any other Telephone Holder, is

better made and finished, meets with instant approval of all who see it. Fine enamel and oxidized
copper finish. Agents wanted. Write for terms.

Swedish-American Telephone Co.
CHICAGO

BRANCH KANSAS CITY, MO. 113-115 West 6th Street

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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PROMOTED!
^ Don't worry about the boss not having his eye on you and noticing the

improvement in your work. Remember he is human—he is on the lookout

for good men. His success and the firm's depends on his ability to select the

right man.

1 If you are a little better than the other man— if you know more about your work than he

does, do you suppose the boss will pass you by and boost the other fellow?

H You wish you had a better job. You wish you knew more, then you could do more
and earn more. Fill in the blank form below and let us fell you how these wishes

can be realized.

T[ Our advice, based upon the experience of our

successful students and graduates will cost you
nothing. It may start you right and change

your whole future.

TJ The American School of Correspondence is an
educational institution. We employ no agents or col-

lectors. The merit of our work makes this unnecessary.

^ Advice regarding the work you wish to take up and
our complete Bulletin will be sent for the coupon. There's

no obligation attached to this— mail it today.

WE HELP MEN HELP THEMSELVES

AMERICAN SCHOOL of CORRESPONDENCE

CHICAGO, U.S.A.

FREE INFORMATION COUPON
American School of Correspondence:

Please send me free your Bulletin of engineering informa-
tion and advise me how I can qualify for position marked *X"

.ELECTRICAL ENGINEER
DRAFTSMAN
.CIVIL ENGINEER
.MECHANICAL ENGINEER
.STATIONARY ENGINEER
.STRUCTURAL ENGINEER
.MUNICIPAL ENGINEER
.RAILROAD ENGINEER
.STRUCTURAL DRAFTSMAN

...TELEPHONE ENGINEER

...HEATING AND VENTILATING ENGR.

...PLUMBER

...ARCHITECT

...HYDRAULIC ENGINEER

...TEXTILE BOSS

. . .SHEET METAL PATTERN DRAFTSMAN

...COLLEGE PREPARATORY COURSE

...SANITARY ENGINEER

NAME
ADDRESS
OCCUPATION.

Pop. Elec 7-09

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



oo Buys ALL THE MATER-
IAL IN THIS

BARN

AnlMustrationfrnmo^
A modern up-to-date barn, one of many illustrated and fully
described in our free "Book of Plans." It can be readilly con-
structed by an ordinary mechanic 'with the aid of our simple
plans & specifications, furnished free of charge. In referring
to this design mention "J Fl."

Building Material

Greatest Offer

EVER PUBLISHED!
FREE BUILDING HOUSE AND BARN PLANS!

The Chicago House Wrecking: Go. is the most wonderful
institution in the world. We offer you an opportunity to make an
enormous saving in the purchase of building material and supplies
of every kind. Read our new 1909 offer carefully. It is something
that every man with an immediate or prospective building idea must
carefully consider. We say that, quality considered, we can under-
sell any concern in existence on any lumber or building material
needed for construction of any house or building.

100,000,000 Feet

of New Lumber at

Wrecking Prices!
We purchased direct from the Mills, at various Forced Sales,

thousands of carloads of high-grade, first-class, brand new Lumber.
We bought it at sacrifice prices and we are offering it for sale at a
reasonable margin of profit. This is an opportunity of a lifetime to
buy the very best Lumber manufactured at prices less than the
dealer or jobber can ordinarily buy it for.

As to quality, rest assured nothing better is manufactured.
Don't listen to what unscrupulous dealers may tell you. Our ma-
terial is guaranteed to be clean, new. fresh lumber— not wrecked
material in any sense of the word— just as good as you can buy any-
where and it is sold under a positive, binding guarantee that protects
you absolutely.

(
i We don't ask for money in advance. You can buy it

without sending one cent of money with your order. All we require
is a guarantee as to your responsibility. Money refunded if
material is contrary to our representation. We have a
capital stock and surplus of over $1,000,000.00. We refer you to any
bank or banker anywhere. Or you can write direct to the Great
Stock Yards Bank, The Drovers Deposit National Bank of Chicago.

$£i^O Buys all the Material toOOii Build This House!

THIS IS AN EXACT PHOTOGRAPH OF OUR WONDERFUL $650 HOME
That means we will furnish you all the Lumber and Building
Material needed to construct it. Write for our "Book of
Plans," which gives details showing exactly which material
is furnished. Mention Design "J F6." This is only one of
many other designs shown in our grand "Book of Plans."

NOTE THE PRICES!

Sill Timbers—8x8 - 14
No. 1 Pine... $20.00

Studding—2x4-14
Sized $17.00

Studding—2x6-12
Sized $15.00

Studding—2x6-20
Sized $16.00

Joists—2x12-24
Sized $22.00

Joists—2x10-12
Sized $18.00

Rafters— 2x4 - 22 and
24 ft., Sized. $20.00

Dressed and Matched
Sheathing.... $12.50

Boxing Pine.... $16.00
Shingle Lath—1x2
White Pine.... $3.00

tJPrices are, per thousand, in
Carload shipments only, F. 0.
B. Chicago, for 30 days only.
All material guaranteed new.

Send Us Your Lumber Bill

for Our Estimate!

IT We urge you to send us your carpenter's bill for our estimate.
Have him make up a list of every single item you will need and send
it to us. We guarantee to go over it carefully and itemize it fully
and to send you a clear concise statement of just what we will furnish
and the prices will be so low as to secure your order. You can in-

clude in your list of material everything needed; that meanc even
plumbing and heating material, furniture, rugs, etc.

FREIGHT PREPAID OFFER
1T Wo make our quotations Freight Prepaid. That meano delivered

free of all charges to your railroad shipping point. No trouble with
the Railroad Companies for you. "We assume every possible
risk. We guarantee safe, sound and prompt delivery and if any
material reaches destination damaged, we make good at once and
assume all your claims against the Railroad Co. f

MOTE THE PRICES!

Barn Sash...... $ 0.36
Storm Sash..... .70
Stall Sash 21
Hot Bed Sash.. 1.55
Windows 50
Panel Doors 80
Window Frames 1.25
Door Frames... .50
Base Angles 02
Corner Blocks.. .02
Base Blocks 03V2
Stair Rails 07
Porch Balusters .05
Porch Rail 03
Cottage Wind's. 3.52
Porch Columns. .65
Blinds 66
Porch Brackets .06
H'dw'd Mantels 5.00
^Prices are subject to quick
acceptance, and all material
guaranteed brand new, stand-
ard grade and quality.

CHICAGO HOUSE WRECKING CO., CHICAGO

Send me free of all cost your Wonderful
Catalog and Building Offer, as advertised,

I saw your advertisement In Pop. Elec.

891

Name

Town

County State

R. F. D. No. 539

&&md foi* Oun Ft°ee Cataiog No. 891

We publish a book of some GOO pages, containing a general record of our goods and show-
ing millions of dollars worth of merchandise secured by us at Sheriffs' Sales, Receivers' Sales
and Manufacturers' Sales. It lists Building Material and Supplies, Machinery, Roofing and Wire,
Structural Material, Hardware of all kinds, Furniture and Office Fixtures, Belting and Rub-
ber Hose, Plumbing and Heating Apparatus, Pipe, Valves and Fittings, Wire and Manila Rope,
Electrical Apparatus, Safes and Vault Doors, Tanks, etc., etc.

In addition to this General Catalog we publish a "Book o2 Plans," It shows illustra-
tions of modern houses and barns; gives illustrations from life as well as floor plans; it ex-
plains our unique offer to furnish all material needed to construct any buildings shown in our
book. Yon can get a complete set of plans, specifications and bill of material for $2.00.
Or, furnished free with your order. We also publish a Furniture Catalog showing handsome
designs in Household Goods, Furniture and Office Supplies. Write us your wants. We can
save you bis money. XIo illustrate rugs, carpets and linoleum in exact colors. Ask for Cata«

i

log No. Wc havo an immense stock of Im

p

orted Oriental Rugs. Write for prices.

CHICAGO HOUSE WRECKING CO., 35th & Iron Streets, CHICAGO



No Other
Washing-Machine

IN THE WORLD WILL DO ALL THIS BUT

HfTHOR-ELECTRIC
Wash the Clothes.

Wring the Clothes.

Work the Ironing Machine.

Work the Food Chopper.

Sharpen Knives.

Churn the Butter.

Turn the Grind Stone.

Freeze the Ice Cream

and

Do Scores of Other

Household Duties.

By attaching the

UNIVERSAL ROD
The "THOR" washes and wrings without packing the clothes

in a wad as many other washers do.

(sold only with the THOR) the THOR-ELECTRIC can be made to perform

by electricity, countless daily household tasks now done by your wife, house-

maid, washwomen, butler or man-of-all-work.

Sent on 30 Days' Free Trial

Write Us jor Free Illustrated Book, "Easy Way Wash Day," Showing all Styles,

Sizes and Capacities.

HURLEY MACHINE COMPANY
1205-159 S. Jefferson St.

CHICAGO
75 First St.

SAN FRANCISCO, CAL.
2505 Flatiron Building

NEW YORK



PRICE 10 CENTS IN THIS ISSUE ^
Playing Baseball at Night

tvery Man an Electric Runabout



Use If with the Regulation Auto-Horn

Or Apply the Beautiful Two-Toned Whistle

Or If Y<ui Wani the Most Unearthly Noise
This is it

Increase Your
Honk 300

The Wordingham Foot Horn is the

very latest departure in Auto Sig-

nals and can be operated by the

heel or toe of the driver independent

of the engine, leaving both hands
free.

Not being operated by the engine exhaust

the metal is not corroded by gas and the

time and expense of installation is insig-

nificant.

An air dash pot, all brass, with a capacity

of 27 cubic inches, which is dust, water

and frost proof. Attached underneath the

foot-board; requires but five square inches.

There are three distinct types:

(1)—It may be applied to the ordinary

auto horn with the usual flexible tube, no
more bulbs to crack, leak and tear, or be

at the mercy of the mischievous boy.

Price $7.50.

(2)—Or it is furnished complete with a

beautiful two-toned whistle. Price $9.00.

(3
)—For those who desire a noise . never

before produced the unchokeable reed

horn is supplied. It will wake the dead.

Price $10.00.

These advantages of indestructibility, sim-
plicity, tone variety and foot operation

can be secured at a cost icss than that of

the ordinary horn. Let us send you full

particulars. Sent prepaid hi pan the re-

ceipt of price or express CO. D.
We also want a few first class rated agencies.

WORDINGHAM FOOT HORN CO.
209 Grand Avenue Milwaukee, Wis.
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II
For AUTOMOBILISTS

YEMCO" QUICK SET BALL-BEARING WRENCH SZcSffiBS
Easily operated with
ONE HAND.

Strongest and best
Automatic Wrench on
the market.

Made from best steel
drop forgings— hard-
ended and tempered.

How it works:— Press
button as illustrated and
jaw will slide to nut to be
gripped—holding to that
p jint until released.

From your dealer or
mailed postpaid for SI.

to tfi* Wl-Miy^

__

Quick Set

SMITH & HEMENWAY CO., 108-110 Duane St., New York City

A FIRST BOOK FOR BEGIN-x x NERS IN THE STUDY OF
ELECTRICITY AND MAGNET-
ISM IN THE POPULAR QUES-
TION AND ANSWER FORM.
ONE OF THE BEST BOOKS OF
THE KIND PUBLISHED.

CONTAINS ALL NECESSARY
INFORMATION, TOLD IN CLEAR
AND ATTRACTIVE FASHION,
TO SUIT THE NEEDS OF THE
STUDENT. 100 PAGES—FULLY
ILLUSTRATED — ATTRACTIVE-
LY BOUND IN CLOTH.
PRICE 50c.

POPULAR ELECTRICITY PUBLISHING CO.

Book Department
MONADNOCK BEOCK CHICAGO, ILL.

WHEN IN DETROIT—STOP AT

New & Absolutely Fireproof Cor. Adams Ave. & Park St.

In the Center of the Theatre, Shopping, and
Business District.

A la Carte Cafe
Newest and Finest Grill Room lu the City
Club Breakfast 40c up
Luncheon 50c
Table de Hote Dinners 75c

Music from 6 P. M. to 12 P. M.
EVERY ROOM HAS PRIVATE BATH

EUROPEAN PLAN
RATES: $1.50 per Day and up

L. W. TULLER, Prop. M. A. SHAW, Mgr.

ELECTRICITY
Practically and Individually

TAUGHT
Our pupils actually handle the tools and ma-
chinery.—Instructors stand beside them, direct-

ing, criticising andshowing themhowto work.
—Day and Evening sessions.—Call and in-

spect our school and equipment or write
for prospectus.

New York Electrical School
36 West 17th Street, New York

Buy

Morse
Tools

for

Best Results
Over 40 years experience in

making the highest grade

work

Morse Twist Drill
& Mach. Co.

NEW BEDFORD, MASS., U. S. A.

Chicago Representative

SAMUEL HARRIS & CO.
23 S. Clinton St. CHICAGO. ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Is

IncompleteYOUR HOME
If it is not equipped with a

Vacuum Cleaning System
This "20th Century"
Stationary Vacuum
Cleaning Plant com-
plete ready for instal-

lation

$295.oo
Equipped with 1 H. P.

Electric motor, vacu-
um pump and dust

tank mounted on iron

base, and set of clean

ing tools, hose, etc.

We manufacture the

most complete line of

power -driven vacuum
cleaners on the market,
including stationary

and portable plants
for residences, hotels, office buildings, etc., car

cleaners and wagon outfits for professional use.

The National Vacuum Cleaning Co.
DEPARTMENT P.

DAYTON, OHIO, U. S. A.

Requires no foundation
Ready for immediate ; nstallati30

Mi Thordarson's

Junior

Bell -Ringer

Eliminates All Battery

Trouble

Price $3.^

Suitable for residence door bells,

buzzers, and all classes of

light signal work.

Consumes no current. Will last a lifetime.

Approved by Board of Underwriters

Thordarson Electric Mfg. Co,

51-157 So. Jefferson St. CHICAGO, ILL.

The "LITTLE GIANT"
1ST- CLEANER

FOR CLEANING CARPETS, RUGS
MATTRESSES, AND CURTAINS

Removes every particle of dust from Books. Pictures,
Shelves, Draperies, etc. The only Machine which
disinfects the air while it cleans.

Costs less than one cent per hour to operate.
PRICE, COMPLETE, S85.00

Send for Literature

Pacific Suction Cleaner Co.
322 Post Street, SAN FRANCISCO, CAL.

SEATTLE OFFICE, 351 ARCADE BUILDING

Dealers—Send us your name at once,

we want to send you FREE
our Catalog 15.

Write at once.

R.Williamson&Co.
Manufacturers of

Electric and Combination
Fixtures and House
Lighting Supplies.

Washington & Jefferson Sts., Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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2-inch Pipe Machine

The right machine for all kinds
of help

Because it is simple and will
not wear out quickly.

Send for Conduit threading too*

catalog.

THE OSTER MFG. CO.
2180 East 61st Street, CLEVELAND, OHIO

Own a
Pocket
Expert

Marine
Gasoline Engines

From 1J to 15 H. P.

3 H. P. Engines, complete with

Boat Fittings, (no tank or
pipes), $59.00.

Sterling Engine Company
29 South Clinton Street

CHICAGO. ILL.

These little books contain
more knowledge about the

professions of which they treat

than any other books of their size

in existence. They are the com-
bined work of the best authorities
in the country and are edited by
the staff of experts of the Interna-

tional Correspondence Schools, of

Scranton, Pa., famous everywhere
as the most powerful force in the world
for the promotion of ambitious men.
Here is knowledge that has taken years
for our best experts to secure, placed at

the disposal of every ambitious man-
knowledge that is needed in every-day
work, that is difficult to carry in the mem-
ory, and that cannot easily be found in

ordinary books. Just think of getting
such a book, cloth bound with gilt titles

and tops, printed on good supercalendered
paper in clear type, averaging 364 pages
and 175 illustrations, for 50 cents! We are
using these books to introduce the value of

I. C. S. Training, and will send them pre
paid, when ordered with coupon
below, for the special price for £f}p
each handbook of €lvv

d

e 1

/
INTERNATIONAL TEXTBOOK COMPANY

Box 1102-P, Scranton, Pa.
I enclose $

me the books before whic
.in stamps, for which please su

I have marked X.

—Tel. & Tel. Handbook _Bldg. Trades Handbook
Plum. & Fit. Handbook Business Man's Handbook
Mechanics' Handbook Mariners' Handbook

Electrical Engineer's Handbook

Name

St. and No..

City .State.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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TEN THOUSAND TELEGRAPHERS 1A/ANTED
by railroads, commercial companies and Wireless Companies. Only schools in America teaching

WIRELESS TELEGRAPHY
We operate fifteen Wireless Stations. Main Line R. R. Wires in each of our Institutes.

Supervised by R. R. Officials. Write for prospectus.

NATIONAL TELEGR/\F»H INSTITUTE
CINCINNATI, OHIO PHILADELPHIA, PA. MEMPHIS, TENN. DAVENPORT, IOWA PORTLAND, ORE. COLUMBIA, S. C.

LOFTIS SYSTEM
DIAMONDS5SCRE1 WATCHES

YOU CAN EASILY OWN A DIAMOND OB WATCH, or present one as a gift to some loved one. Send for our beautiful descriptive
catalog. Whatever yoo select therefrom we send on approval. If you like It, pay one-fifth on delivery, balance In 8 equal
monthly payments. Your credit Is good. Our prices the lowest. As a good investment nothing is safer than a Dla-THE OLD RELIABLE ORIGINAL DIAMOND I

mond. It Increases in value 10 to 20% annually. Write today for our
mntkm AND WATCH CREDIT HOUSE, |

descriptive catalogue, containing 1,500 illustrations, it Is free.
^IHOStftGU* Dept. H685 » 9S to 98 State St., Chicago, I1L—Branch Stores: Pittsburg, Pa,, and St. Louis, Mo.

| Do it now.

I0FTIS

HOW YOU CAN EARN $300 OR MORE A MONTH
One box ball alley costing $150, took in S513 the first

fifcy-one days at Sullivan, Indiana. Two other alleys
costing: $365, took in $1,372.95 in five months. Four large

alleys costing- $840, took in $1,845.20 in fifty-nine days, more
than $900 a month. Why not start in this business in your own

town? Both men and women gro wild with enthusiasm; bring: their
friends, form clubs and play for hours. Players set pins with lever—no

pin boy to employ. Alleys can be set up or taken down quickly. Write for
illustrated booklet explaining: EASY PAYMENT PLAN. Send for it today.

AMERICAN BOX BALL CO., 1901 Van Buren Street, Indianapolis, Indiana

ILLUST RAT I N G
—Law—Pharmacy—Cartooning—Shorthand—Bookkeeping—Nursing—Journalism— Telegraphy—Penmanship

Taught by mail and in our resident schools. Founded 1850. Income increased while learning. Graduates every-
where. Write for our free booklet—tells all. State course desired.

NATIONAL CORRESPONDENCE SCHOOLS n N. Penna St., Indianapolis, u. S. A.

A Practical Book—for Practical Men
Electrical Wiring and Construction Tables, by Henry C. Horstman and Victor H. Tousley. Saves tedious calculations.

Every wireman, foreman, engineer, contractor, architect should have a copy. Bound in full Persian morocco. Handy
size for coat pocket. Price $1.50. A few handled copies, good as new, for $1.00 each. Get yours while you can. Won't
last long

POPULAR ELECTRICITY PUBLISHING COMPANY. Book Department
Mon&dnock Block, Chicago, 111.

LEARN TO

DRAW
Artists and draftsmen make 120 to $100

week. Pleasant, re-
iined, fascinating
work for men,

women, boys
and girls.

We guarantee
Illustrating .Cartooning ,Com- "-r V f\jv \ proficiency or
mercial Designing taught by X^ r\A \S|^ will re-
artlsts trained in American and Eu- X^ ^iiM<w\(»^f^. fund
ropean8chools. Instruction adapted >^l)»WUn tuition,
to each student's needs. Advisory Hoard
of world's best artists approves lessons
Test Work Sent FREE to ascertain Indi-
vidual talents and needs. State conn*? wanted.
You assume no obligation. Mechanical, Arch-
itectural and Sheet Metal Pattern Drafting also
taught successfully. Acme School of Drawing,
237 South St.. Kalamazoo. Mich. If Interested, ask about the

AOMK RESIDENCE SCHOOL \s KAI.AMA/.oo

Handy Electrical Dictionary

"Just Fits The Vest Pocket"

Designed to meet the needs of the begin-

ner, and at the same time furnish a com-
pact, reliable reference for the electrical

worker and expert.

224 pages
—

"Plain English" defini-

tions of over 4,800 electrical terms
and phrases—7 pages of diagrams

Everyone Interested in Electricity-

Needs it

Price, Cloth, 25 cents

Popular Electricity Publishing Co.
BOOK DEPT.

Monadnock Block CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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$20 to $35
and EXPENSES
WEEKLY

At home or traveling, all or spare time. Easily learned.

GET MONEY—I DID-GOT $301.27

worth of plating in two weeks, writes M. L. Smith, of Pa.

(used small outfit.)

George I\ Crawford writes:
—"Made $7.00 a day." J. J. S.

Mills, a farmer, writes:
—"Can easily make $5.00 a day plating."

Thos. Parker, school teacher, 21 years, writes:
—"I made $9.80

profit one day, $9.35
another." Others
making money—you
can do the same.

Costs Nothing to

Investigate.

WRITE TODAY

in the Gold, Silver, Nickel and Metal Plating business. $5.00 to $15.00 a
day can be made doing plating with Prof. Gray's new line of guaranteed

Plating Outfits. Unequalled for plating watches, jewelry, tableware, bicycles, all metal goods. Heavy plate. War-
ranted. No experience required. We do plating ourt elves. Have years of experience. Use same materials we sell.

Materials cost about 10c to do $1.00 worth of plating. Manufacture the only practical outfits, including all tools, lathes,
and materials. All sizes complete. Ready for work when received. Guaranteed. WE TEACH YOU the art, furn-
ish recipes, formula and trade secrets FREE. THE ROYAL, Prof. Gray's New Immersion Process. Quick.
Easy. Latest method. Goods dipped in melted metal, taken out instantly with fine, brilliant, beautiful plate, ready to
deliver. Thick plate every time. Guaranteed from 5 to 10 years. A boy plates from 100 to 200 pieces tableware
daily, $10 to $30 worth of goods. No polishing, grinding or electricity necessary. ^"DEMAND FOR PLAT-
ING IS ENORMOUS. Every family, hotel and restaurant have goods plated instead of buying new. It's cheaper and
better. Every store, jeweler, shop, factory, has g-oods needing plating-

. Agents have all the work they can do. People bring it. Youcanhire
boys cheap to do your plating, the same as we, and solicitors to gather work for a small per cent. Replating is honest and legitimate. Cus-
tomers delighted. WE ARE AX OLD ESTABLISHED FIRM. Been in business for years. Capital, $100,000.00. Know what is required. Onr cus-
tomers have the benefit of onr experience, so that failure is next to impossible. WE ARE RESPONSIBLE and guarantee everything:. Reader, here is a
chance of a lifetime to own and boss a business of your own. WE START YOU. Now Is the time to make money. CALL OR WRITE TODAY. Our
new plan. Samples of plating, testimonials and circulars FREE. Don't wait. Send us your address anyway.

GRAY & CO. PLATING WORKS, 1254 GRAY BUILDING, CINCINNATI, OHIO

LET US START YOU

THE
'

National

A
PORTABLE
VACUUM
CLEANING
MACHINE

combining effici-

ency, practicabil-
ity and economy.
Can be attached
to any electric
light socket.

EFFICIENT Because it thoroughly accomplishes Its purpose.

PRACTICAL Because of Its simplicity and compactness.
ECONOMICAL Because of Its minimum cost of maintenance

and operation.

Growing concerns and responsible parties wanted
for agents. {Exclusive territory given. Price Com-
plete $ 1 00.00. Send for Catalogue and Particular*

NATIONAL VACUUM COMPANY
SO Broad Str«©t, it it NEW YORK

Will You Accept ^This

Business Book if We
Send it Free?

Sign and mail the coupon below.
Take no risk I

One hundred and twelve of the world's master business

men have written ten books—2,079 pages—1,497 vita! business
secrets, ideas, methods. In them is the best of all that they

about
—Salesmanship
—Advertising
—Correspondence

-Selling Plans
—Handling Customers

—Office Systems
—Short-cuts and
Methods for every
line and department

A 9,0S9-word booklet has been published describing, explaining, picturing
the work. Pages 2 and 3 tell about managing businesses great and small; pages
4 and S deal with credits, collections and with rock-bottom purchasing ; pages
6 and 7 with handling and training men ; pages 7 to 12 with salesmanship, with
advertising, with the marketing of goods through salesmen, dealers and by
mail ; pages 12 to 15 with the great problem of securing the highest market
price for your services—no matter what your line ; and the last page tells how
you may get a complete set—bound in handsome half morocco, contents la
colors—for less than your daily smoke or shave, almost as little as your dafljr
newspaper, milyou read the book ifwe send itfreef

Send no money. Simply sign the coupon,

—The System Co., 151-153 Wabash Ave., Chicago—
If there are, in your books, any new ways to increase my business oe

my salary, I should like to know them. So send on you* 16-page be*

—Purchasing
—Credits
—Collections

—Accounting
—Cost-keeping
—Organization

—Retailing
—Wholesaling
—Manufacturing

Send no money!

—Position-Getting
—Position-Holding

—Man-Handling
—Man-Training
—Business Generalship
—Competition Fighting
and hundreds and hun-
dreds of other vital busi-
ness subjects.

descriptive booklet.

Name
Address .

Business.

Position .

'11 read it.
::s-:

For our 3Iutual Advantage mention Popular Electricity when writing to Advertisers.
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MOTOR CYCLES
through their SUPERIOR QUALITIES in HILL CLIMBING. ROAD
and TRACK WORK. LOW COST of UPKEEP and SIMPLICITY of

OPERATING have become the leading motorcycles in the public's eve.

We receive thousands of inquiries from people who are interested and wish

to purchase this wonderful motorcycle. Merchants and repairmen everywhere

should grasp this opportunity to secure constant and substantial profits with little

effort. We must establish more agencies to take care of this £reat demand. Get

in touch with us for particulars, catalog, etc.. Si miles in ::^ min. over rough

country roads is the latest record for &%£r the MOTORCYCLE SLTREME.

_ AURORA AUTOMATIC MACHINERY COMPANY (rr
{///{}/* 1311 Michigan Ave., CHICAGO, ILL. (^y«

HOTEL TOURAINE
BUFFALO, N. Y.

Delaware Avenue at Chippewa Street
ABSOLUTELY FIREPROOF

250 Rooms m - Telephone.

EUROPEAN PLAN— $1.50 Per Da> Up
rtion

Excellent Music and Grill Room
Send for Booklet. C V 0\\ E.N, Prop.

"NOTHING FINER THE WORLD OVER"

Hotel Pontchartrain
Cadillac Sq., Cor. Woodward Ave.

DETROIT, MICH
ABSOLUTELY FIREPROOF
moreu7-" -

:ry. Appeals part
any other hotel in
rists and travelers.

Conducted on European P'.an.

rpa>?edOj: ; — Bi tart Service.

RATES: $2.00 Pe«- Day and Upwards.

PONTCHARTRAIN HOTEL CO., Prop*.
Geof.gz H. Woe
W-J. Ceittxnde.v, JF-,

M^irers-

POl our Mutual Advantage mention Popular Elcetricity wlien writinc to Advertisers.
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PATENTS Secured Promptly and with special regard
to the legal protection of the invention

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, Patent Lawyer
Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement.

Patent Suits Conducted in all States.
REFERENCES : American Tire Co., Automatic Vending Machine Co., Lippincott Pencil Co., International Ore

Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry, Morgan
Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy Co.,
Oaks Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy Box Co., Iron-Ola Co.,
By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply Co., Floor Clean Co., Fat Prod-
ucts Refining Co., Richmond Electric Co., Railway Surface Contact Supplies Co., National Electric Works, Modern
Electric Co.

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the U. S. Patent Office for
over five years resigned his position to take up the practice of patent law.

Address 12 McGILL BUILDING - - WASHINGTON. D. C.

Samuel G. McMeen Kempster B. Miller

McMeen & Miller
Patent Solicitors and Patent Experts

In connection with our telephone engineering practice we
make a specialty of securing electrical patents for inventors,
and of giving expert advice in patent matters. We also have
facilities for marketing meritorious electrical inventions.

1456 Monadnock Block 333 Grant Ave.
CHICAGO SAN FRANCISCO

PATENTS that PROTECT
Our 3 books for inventors mailed on receipt of 6 cts. stamps
R. S.& A. B. LACEY,WaBhington,D. C, Dept. 53 Est. 1869

rips. I
869 I

If so, write for
our Books:HAVE YOU AN IDEA?

"Why Patents Pay," "What to Invent," "100
Mechanical Movements" and a Treatise on Perpetual
Motions—50 Illustrations. All mailed free.

F. G. DIETERICH & CO.
Patbnt Lawyers and Expibts

603 OURAY BUILDING, WASHINGTON, D.C.

PATFNTQ ^PPIIRPn Inventor's Pocket Companion free.
THIU1I0 LUU III-U . sen(i description for free opinion as
to patentability. W. N. Roach, Jr.,

Metzerott Building. Washington, D. C.

F»ate:nxs
TRADE MARKS AND COPYRIGHTS

SECURED OR FEE RETURNED
Send model or sketch and description of your invention for

free search of the U. S. Patent Office Records.
Our Four Books mailed Free to any address. Send for these

books; the finest publications ever issued for free distribution.

HOW TO OBTAIN A PATENT
Our Illustrated 80 page Guide Book is an invaluable book

of reference for inventors and contains 100 mechanical move-
ments illustrated and described.

FORTUNES IN PATENTS
Tells how to invent for profit and gives history of successful

inventions.

WHAT TO INVENT
Contains a valuable list of inventions wanted and suggestions

concerning profitable fields of invention. Also information
regarding prizes offered for inventions, among which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and SI 0,000 for others.

PATENTS THAT PAY
Contains fac-similes of unsolicited letters from our clients who

have built up profitable enterprises founded upon patents pro-

cured by us. Also endorsements from prominent inventors,

manufacturers, Senators, Congressmen, Governors, etc.

WE ADVERTISE OUR CLIENTS' INVENTIONS
FREE

in a list of Sunday Newspapers with two million circulation and
in the World's Progress. Sample Copy Free.

ELECTRICAL CASES A SPECIALTY
We have secured many important electrical patents.

VICTOR J. EVANS & CO.
(Formerly Evans, Wilkens & Co.)

Main Offices, 615 "F" Street, N. W., Washington, D. C.

PATENTS
are the greatest source of profit; patent your Idea before some-
one else does: a valid patent, granting as it does, a monopoly
Is an excellent business foundation ; It is also a salable piece of

property. I have constant demand for good patents; Invent-
ors with good practical ideas write. I will patent and mar-
ket your Inventions. BOOK FREE.

SANDERS, 115 Dearborn St., Chicago III.

THAT PROTECT

AND PAYPATENTS
Advice and Books Free. Rates Reasonable. Highest References.

Best Services.

WATSON E. COLEMAN, Patent Lawyer
612 F St. N. W., WASHINGTON, D. C.

For our Mutual Advantage mention Popular Electricity when writing to Advertiser ,
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"Something Electrical For Everybody"

EUREKA TELEGRAPH
INSTRUMENT

Wound to 5 ohms
) $1.15
pWound to 20 ohms

$1.25

*A"2ix6f
'B"3 x7i
'C"3ix8i

$0.20
.35
.45

$7.50

Red Seal Dry Battery

MESCO, JR.
Battery Fan Motor

can be operated by

Red Seal Batteries _

Outfit complete with Battery Box, Etc., S10.00
Gem Battery Motors S0.75
Pony Dynamo, 4 to 10 volts 3.00
Trouble Lamp Outfits 1 .25
Battery Rheostats 50
Battery Connectors, "Sta-There" 03
Mesco Spark Plugs 50
Medical Induction Coils 81.00, 1.25
Electric Window Tappers 1.00
Call BeU Outfits 60

fATM flfJJF 24E - 184 Pages, 1000 illustra-VHIHL.VVJUL. tions. Mailed on request.
Catalog of Automobile Accessories now ready

Manhattan Electrical Supply Co.
NEW YORK, CHICAGO,

17 Park Place 188 Fifth Ave.

Efficiency,

Long-Life,

Highest Voltage,

REASONABLE
PRICE

make it

The Battery
(or experimental work and the

amateur

1900" Dry Cells
Are Batteries of Merit

Eighteen Years of successful operation make
them the Batteries— Known Quality—
Manufactured by

The Nungesser Electric Battery Co.
CLEVELAND, OHIO

General Sales Office:

128 West Jackson Boulevard

CHICAGO

Not a Toy, but a correctly designed

and efficient piece of apparatus which is

used and endorsed by the Medical Pro-

fession in the treatment of Constipation,

Goitre, Headache, Insomnia, Rheuma-
tism, Neuralgia, Obesity, Etc.

Lateral Stroke—Percussion Stroke
Operated on Direct or Alternating Current

Send for Descriptive Circular

Victor Electric Co.
55-61 Market St. Chicago

A NEW— 1909—BOOK
of Unusual Value

Elementary Electricity up-to-date
By SYDNEY AYLMER-SMALL

A complete, practical
guide for the beginner in

the study of electricity

and electrical e x p e r i-

ments, imparting a thor-
ough, comprehensive
knowledge of the subject
and showing how to

apply such knowledge in

a practical way.
Tells you all about

magnets and magnetism
circuits and methods of
designing, induction coils,

batteries of all kinds,

condensers, lightning ar-

resters, etc. Elucidates
the laws governing re-

sistance and the flow of
Current, and describes
and explains fully the
various types of machin-
ery and apparatus used
in the generation, tranr-

mission, and application
of electric current,

pages, profusely illustrated, handsomely bound in

Price—prepaid to any address—$1.00

443
cloth.

POPULAR ELECTRICITY PUBLISHING COMPANY
Book Department

Monadnock Biock Chicago, Illinois

H For ouriMutual AdvantapoTmcrition Popular Kloctric-itY.wlicnjivriting to Advertisers,
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SikI-.

Would Yours Be The Empty Peg
IE Hard Times Came Again?

If the pay roll had. to be cut down, would, you be one of the first to go because of

lack of training, or would your ability as an expert insure your position? Wouldn't

it be more sensible to adopt some definite system to secure promotion to a permanent
position, increased earnings, future success, and self-dependent old age, rather than
plod along in the same old job, trusting to luck for advancement?

If you have the special knowledge such as the International Correspondence

Schools, of Scranton, can impart, you need never

fear for your position. I. C. S. Training will bring

you steady advancement—will put and keep you
far above the failure line. That this statement is

true is proved by the experience of thousands upon
thousands of men who have taken Courses of I. C. S.

Training.

If you wish to secure promotion investigate this

plan of the most powerful force for promotion in

the world. You won't have to buy books nor give

up your present work. You need spend but a small

part of your spare time in your own home. Merely

marking and mailing the coupon will put you to no
expense or obligation to go further. Get rid of the

risk of the empty peg. Use the coupon NOW.

*>
International Correspondence Schools

I Box 1102, Scranton, Pa.

Please explain, without further obligation on my
part, how I can qualify for employment or advance-

« ment in the position before which I have marked X.

Bookkeeper Telephone Eng.
Stenographer Elec. -Light. Supt.
Ad Writer Mechanical Eng.
Show-Card Writer Plumb, and Steam
Window Trimmer Fitter
Commercial Law Stationary Eng.
Illustrator Civil Engineer
Civil Service Building Con.
Chemist Architect'l Drafts.
Textile-Mill Supt. Architect
Electrician Structural Eng.
Electrical Engineer Banking
Mechanical Drafts. Mining Engineer

Name

.

St. and No..

1 City. State

For our Mutual Advantage.. niention_Popular Electricity when writin grito"Advertisers
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1 50,000 PeOple-
Attended the ELECTRICAL
SHOW at Chicago Last Year

THIS throng was made up of people interested in tne

development of electricity; particularly from the con-

sumer's standpoint.

The development of this marvelous force together with

the great strides made in the manufacture of electrical

accessories used in the home, in the office, in the factory and

on the farm, has made it v .tally important that the manu-

facturer of electrical accessories, the jobber and the supply

house should be interested and support the Electrical Show

which takes place in Chicago next year.

It is the general opinion that all who have exhibited at

this show have received benefits which they could never have

secured in any other way. The public has become interested

in the exploitation of their products to the extent that the

demand made upon the manufacturer to supply the consumer

of electric current has been greater than ever before.

The location for exhibitors in the Coliseum is a vital

point in the success of their exhibit. By reserving space con-

siderably ahead of time you will be able to secure your desired

position in the hall.

Electrical Trades Exposition Company
Monadnock Block :: :: CHICAGO, ILLINOIS

For our Mutual Advantage mention Popular Electricity when writing to Advertisers. .
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Don't Take Chances
with so-called electric washing machines still

in the experimental stage.

We have been making an excellent line of

Cylinder Washing Machines ever since 1903.

If you buy the

SANITARY PARAGON
Electric Washer and Wringer

(Made of Metal Throughout)

you are certain of a reliable machine which
embodies all the essential features of durabil-

ity, efficiency and ser-

vice. The Paragon is

conceded by laundry
experts and leading
engineers to be the
Acme of Perfection
and mechanical in-

genuity.
Before buying any

washer do not fail to
send for our illustrat-

ed Catalog A 14.

PARAGON
MFG. CO.

3619-23 Ashland Ave.

CHICAGO1909
Model

EVERY ONE
INTERESTED
in Electricity — no matter in
what capacity, whether as stu-
dent, experimenter, lineman,
wireman, engineer, attorney, etc.,

should have a copy of the

Handy
Electrical

Dictionary
the best work of its kind ever

published. Contains 224 pages, margin indexed,
with dennitions in simple language of over
4800 electrical terras and phrases and seven
pages of diagrams. Is handsomely bound in
cloth or limp leather, and just fits the vest pocket,

making it instantly accessible at all times.

Designed to meet the needs of the beginner in
Electricity and at the same time furnish a com-
pact, reliable ready reference for the electrical
worker and the expert.

PRICE— Postpaid to any address
Cloth Binding, 25c

Limp Leather, gilt edges, gilt embossed, 50c
Order today—you can't afford to be without it any longer.

Popular Electricity Pub. Co.
Book Department

Monadnock Block, Chicago, III.

THE

Cyclopedia of Applied Electricity

is a storage battery ot electrical knowledge. It is charged

right up to the minute with reliable information—it is the

real head of the department because it contains the work
and knowledge of over thirty practical electrical engineers,

experts and teachers. This work contains a complete
record of their experiments, discoveries and observations.

Just the information that the head of any electrical de-

partment should have at his finger tips for ready reference.

YOU CAN ADD THIS KNOWLEDGE TO YOURS

AT HALF PRICE IF YOU ORDER PROMPTLY

To introduce this great work, we will fill orders for the next thirty

days at $18.60 per set, payable$2.00 after examination and $2.00
per month. The regular price is $36.00. Order promptly. The
half price edition is limited.

EXAMINATION FREE! L"tfSE"tf"ifrK
coupon. The books will be sent to you absolutely FREE of charge.
You can return them at our expense if not satisfactory.

These six big volumes contain 2,896 pages, covering 4,000 differ-

ent topics. Hundreds of special photographs, diagrams, sections,

condensed tables and formulas. Page size 7x10 inches. Printed in

large, clear type on special paper ; substantially bound in half red

PARTIAL SYNOPSIS OF CONTENTS

;

Electric Wiring—Electric Telegraph—Wireless Telegraphy—Telau-
tograph—Theory, Calculation, Design and Construction of Generators
and Motors—Types of Dynamos and Motors—Elevators—Direct Current
Motors— Dirccf>Driven Machine Shop Tools— Electric Lighting—
Electric Railways— Single Phase Electric Railway— Management of
Dynamos and Motors—Power Stations—Central Station Engineering

—

Storage Batteries— Power Transmission— Alternating Current Ma-
chinery— Telephony— Automatic Telephone— Wireless Telephony

—

Telegraphone, etc.

With this special offer we will also include as a monthly supple-
ment a year's subscription to the

TECHNICAL WORLD MAGAZINE
This is a regular $1.50 monthly covering present day scientific

facts and inventions. An ideal magazine for the home because it is

just enough different from the others to make it interesting. Fill in

the coupon to-day—don't wait for to-morrow.

AMERICANSCHOOLofCORRESPONDENCE
CHICAGO, U. S. A.

FREE OFFER COUPON
American School of Correspondence:

Please send me Cyclopedia of Applied Electricity for five days' free

examination. Also T. W. for one year. I will send $2 within five days
and $2 a month until I have paid f 18.60 ; otherwise I will notify you and
hold the books subject to your order. Title not to pass until fully paid.

NAME

Address

Occupation

Employer .

Pop. Elec., S-oo i

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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Rider Agents Wanted
in each town to ride and exhibit sample
iqio model. Write for Special Offer.
Unest Guaranteed G* 4 f% -^ 4frOT
19lO Models tylU to %>^

£

with Coaster-Brakes and Puncture-Proof tires.

1903 & 1909 fflodels Of? * 4& 1 *>
all of best makes <¥> * wo V**~
BOO Second Hand Wheels
All makes and models, Gf *% ^_ 6*

Q

good as new V «* *° V***
Great Factory Clearing: Sale.

we Ship On Approval -without a
cent deposit, pay the freight and allow

TEN DAYS' FREE TRIAL.
Tires, coaster-brakes* parts, re-

pairs and sundries, halfusual prices. Do not
buy till you get our catalogs and offer. fVrite now.

MEAD CYCLE CO., Dept. P251 Chicago

Salesmen
earn big salaries. Over 600,000 employed in thq
United States and Canada. The demand for good

Salesmen exeeds the supply. We will teach you to
be one by mail and assist you to secure a good position
through our FREEEMPLOYMENT BUREAU.
We receive calls for thousands of Salesmen and have

assisted thousands of men to secure good positions or better salaries.
A great many of our graduates who formerly earned $25 to $75 a
month, have since earned from $100 to $500 a month and expenses.

Hundreds of good openings for the fall rush. If you want to secure a good
position or increase your earnings our free book "A Knight of the Grip"
will show you how. Write or call for it todav. Address nearest office.

DEPT. <ios NATIONAL SALESMEN'S TRAINING ASSOCIATION
New York, Chicago, Kansas City, Minneapolis, San Francisco.

of responsibility and trust commanding good salaries are open for

trained men—No business or profession offers such opportunities.

Look at the men now occupying hifh positions who have risen from
the ranks.
And if you are interested in securing a good paying railroad posi-

tion—write for GRADES BOOK "WHAT IT DOES."
THE ORADEN SYSTEM OF RAILROAD TRAINING

515 Schofield Bldg., Cleveland, O.

ROTH
ELECTRIC MOTORS

POLISHING LATHES

FORGE BLOWERS___ SPECIAL MACHINERY

ROTH BROS. & CO.
419 W. Adams St.

Chicago, 111.

TELEGRAPHY
The Omnigraph Automatic Transmitter
combined with standard key and sounder.
Sends you telegraph messages at any speed.

C 5 styles, $2 up. Circular free.

OMNIGRAPH
MFG. CO,

39 H. Cortltfldt St., New York

DYNAMO - MOTOR $3.85
(A Dynamo and Motor in One)

Aa a dynamo It will light 40 candle power,
operate Induction colls ; charge storage bat-
teries; decompose water; electroplate, etc.

As a motor, will operate sewing machine,
jeweler's lathe, emery wheel, circular saw, ad-
vertising devices, and other useful appliances.
Send stamp for catalog. Nos. II and 12 of

new things electrical.

ARROW ELECTRIC CO.
103 South Canal Street. Chicago. 111.

Robert Pocket Meters
For general battery testing *

Dead-Beat Accurate, Durable, Guaranteed
Send for Catalogue
Volt-Ammeters

0- 3 Volts, 0-30 amperes. SO, incl. l'th'r case
0- 6 Volts, 0-30 amperes, $6, " "
0-12 Volts, 0-80 amperes, $6, " " "

Ammeters
0-30 amperes, - $4, incl. l'th'r case

Volt-Meters
0-3Y 'ts, - - - St, incl. l'th'r case
0-6V ts, - - - Si,

'

0-12Vclts - S4. " **
.
"^ **

ROBERT INSTRUMENT CO.
68 Shelby St.* Detroit, Mich.

WIRELESS TELEGRAPHY
Send today for our

circulars describing-
all kinds of up-to-date

Wireless Instruments. The Five Mile Outfit is the best as well as
the most complete, compact, and efficient outfit now offered for
sale. The quality is hig-h. the price low, only $9. 1 5. Our coils
are by far the best on the market for Wireless Work. Size of
Spark guaranteed. 1 1-4 inch Spark $5.00. 2 inch Spark $7.75.
Carborundum Detector, no acids—no bother—it works where it
is put. Price $1.00. Complete Receiving Station, except dry
cell, $2.25. Get this receiving- outfit and you can clearly hear
commercial stations 100 miles and more away.

INTERNATIONAL WIRELESS CO., Dep't E, LIMA, OHIO

DO YOU LIKK TO DRAW?
THAT'S ALL WI WAOT f KIOW

Now, we will not glre you any grand prize
—or a lot of free stuff 11 you answer this ad.
Nor do we claim to make you rich in a week.
ut If you are anxious to develop your talent

with a successful cartoonist, so you can make
money, send a copy of this picture, with 6c In
stamps for portfolio of cartoons and sample
lesson plate, and let us explain.

The W. L. EVANS SCHOOL OF CAITOONIM
325 Kiagmoore Bids., Cleveland. Oil*.

W. H. CRUMB & COMPANY
Engineers Contractors

Telephone Engineering and Construction Plans,

Specifications and Estimates Promptly-
Furnished

1126 Commercial Nat'l Bank Bldg. Chicago, II

7V\R. SH/W/ER

WHY not make your razor do better WORK? It will on
this strop, cfr your mom y refunded. Cost $1.00, worth $5.00.

ILLINOIS RAZOR STROP CO.
60 Wabash Avenue Chicago, 111.

ELECTRIC NOVELTIES
Send for our big catalogue of electric novelties

and supplies, miniature railways, motors, tele-

graphs, electric engines, batteries and all things

electrical. Send stamp for catalogue.

TREMBLY ELECTRIC CO.
Centerville - Iowa

New Vest Pocket Flashlight with a

£f§2, Tungsten Lamp and Refillable or
IB? Dry Battery, only 75c, postpaid,
%" or with 2 extra Latteries, 81.00.

NetCatalog full of bargains for stamp. Discount to Dealers.

ELECTRIC NOVELTY CO., Mfrs. and Imp.
246 3rd Avenue, Pittsburg, Pa.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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In Selling

Electric Current

certain arguments appeal to certain people —
others must be approached from an entirely

different viewpoint. You have secured a cer-

tain number of electric current patrons be-

cause your arguments appealed to just those

you have.

But you have only a part of all who
might become patrons. Let us appeal to

them along different lines through the same
class of newspaper advertising we prepare for

the Commonwealth Edison Company.

Is it not significant that we are entering

upon the fourth year of continuous advertis-

ing service for this great Chicago Central

Station? Ask us about our service.

Wm. D. McJunkin
Advertising Agency

167 Dearborn St., Chicago

Electricians', Linemen's and Wiremen's Tools

of all kinds

for all Branches of the Electrical Field

Many a Lineman learned his trade with "KLEIN'S
TOOLS", and is a "Klein Man" ever since. Send
three cents in stamps for our 65-page catalogue
and discount sheet, full of interesting tools for
Electricians, Linemen, and Wiremen.

Mathias Klein & Sons
Station U-3 Chicago, 111.

AUTO VS. "BIKE."

The automobile is a great invention and an excellent

mode of conveyance. But for real health value it does
not compare with the once-popular bicycle. Many men
and women folmd both pleasure and health ;n country
tours on their wheels. And while some had the "scorch-
ing" fever and rode in a fashion that was dangerous to

themselves and to others, they were few compared with
the many thousands who gained physical health and vigor
through the proper use of the bicycle.

Walking clubs are fine for both health and recreation

;

but it would be an excellent thing for the people if

"cycling" should again become as popular as it was a
decade or more ago.

For a very few dollars you can buy a wheel of the latest

type from the Mead Cycle Company, Chicago.
Get their new catalog of b cycles and supplies. If you

wish they will send you a wheel for ten days' free trial.

The "Electro" i K.W. Transformer- Coil
(ioo Mile Wireless Coil.)

is a radical departure in ordinary coil building. Our
coil is NOT SEALED IN, and is still better insulated

than a sealed in coil. Our new departure is centered

in our BLOCK-SECONDARIES (see cut).

These secondaries are wound with No. 30 B. & S. Enameled Wire.
This means, on account of getting 3 times as many ampere turns
into a given space, that our secondaries are 3 times as efficient as
other ones, and that they take up one-third as much room. The
primary is another marvel. We use enameled wire No. 14 B. & S.

and consequently get just 3 times as much wire on the core, as if

we used the common D. C. C. wire.

As there is no vibrator nor condenser to this coil, it must of course
be used with an electrolytic interrupter or independent vibrator or
running it from 1 10-120 Alternating current. The spark obtained
is from 1 1-2 to 2 inches long, but 1-4 inch THICK. For wireless

work it is the fat spark that counts, not the long thin spark.

PRICE OF COIL, $7.50
Send two-cent stamp, postage for our great 120-page electrical

cyclopedia, containing a large amount of useful information on
wireless goods which cannot be found in any other book.
ELECTRO IMPORTING CO., 86 B West Broadway, New York City

"EVERYTHING FOR THE EXPERI31ENTER"

Wire, Coils and Cordage
NORWAY IRON WIRE for

cores. COTTON, SILK and EN-
AMELED MAGNET WIRE,
heavy and fine sizes for pri-
mary or secondary windings,
receiver coils or coils of any
kind.

COILS wound to your specifications.

BELL WIRE and ELECTRICAL CORDS for
every purpose

.

The above furnished at lowest prices in small
quantities for wireless telegraph or experimen-
tal purposes, or in large quantities for manu-
facturers .

Write for prices to Dept. E.

BELDEN MANUFACTURING COMPANY
194 Michigan Street - CHICAGO, ILL

Electricity is the most wonderful and interesting
scientific study of the age. Every boy, girl and
grown-up should know about it. Our fascinating
112 page book just out makes it easy for you to learn.

We'll send you this new, enlarged catalogue on re-

ceipt of 6c. It contains a coupon which entitles you
to a rebate of your 6c on first order of 50c or over.

Catalogue contains hundreds of illustrations and
descriptions of VOLTAMP electrical products—Wireless
Instruments, Motors, Dynamos, Machine Models. Toys.
Telegraphic Instruments. Batteries, Meters. Coil

Switches, Geissler Tubes, Lamps, Flash Lights, Tele-
phones, Bells, Miniature Railways, etc.

A boon to the experimenter as well as to the practi-

cal electrician.

VOLTAMP ELECTRIC MFG. COMPANY
Park Building EALTIMORE. MD.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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WE DON'T BELIEVE IT
A man said the average person would

rather pay $200.00 per year doctor and drug

bills and REMAIN SICK than to buy a

health giving Vibrator for $15.00 and GET
WELL and save $185.00 the first year that

they would otherwise pay the doctor and

druggist.

Vibration is positive in its effects and in

using it you are not experimenting, but

KNOW what the result will be. All human
beings are created on one plan, "In God's

Image," consequently the NATURAL laws

apply with equal force to ALL.

Vibration, in the treatment of disease, is

the application of one of Nature's most

potent remedies, and is the ONLY treat-

Swedish Electric Vibrator

No. 16

Operated by its own power-
ful electric batteries, equally

as effective as the No. 5, but
for the use of those not hav-

ing access to the electric light

current.

ment that is invariably beneficial and

NEVER harmful. There is no guess work, no chance, no luck,

and no uncertainty. Nature's

laws are one and immutable.

Certain causes ALWAYS pro-

duce certain effects.

Two* 2 cent stamps bring our

handsomely illustrated booklet,

containing 22 half-tone pictures

of well-known, prominent people

and copies of letters they have

written us together with charts,

diagrams and instructions in

PLAIN ENGLISH, showing

WHY and telling HOW you
can obtain new life, vitality

and health without drugs, dope or diet.

SWEDISH ELECTRIC VIBRATOR CO.

Swedish
Electric

Vibrator
No. 5

Operates on
any electric
light current,

anywhere, di-

rect or alter-

nating.

$25.00

611 BERWIN AVE., CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Up and off the desk and out of the way
when not in use

3 It

Permits one to adjust telephone to their position,
not adjust self to position and con-

venience of telephone

Your caller on the opposite side of desk can use
the telephone without either of

you getting up

If anyone wishes to use telephone -while stana-
ing, you do not have to get up but

simply push it up and over

Perfectly balanced; can be moved up or down,
sidewayo ofiQC circle with the slightest

touch and will remain in any
- position you put it

Never in the way but always ready for instant
service, sitting or standing

The Radio Arm Idea!

Telephone Holder
Price $3.50

Can be used in connection \jMih any make of desk
Telephone, roll cr flufc top desk

The Radio is simplicity and perfection- has fewer parts than any other Telephone Holder, is

better made and finished, meets with instant approval of all who see it. Fine enamel and oxidized
copper finish. Agents wanted. Write for terms.

Swedish-American Telephone Co.
CHICAGO

BRANCH KANSAS CITY, 31C. 113-115 West 6th Street

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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PROMOTED!
^ Don't worry about the boss not having his eye on you and noticing the

improvement in your work. Remember he is human—he is on the lookout

for good men. His success and the firm's depends on his ability to select the

right man.

1 If you are a little better than the other man— if you know more about your work than he

does, do you suppose the boss will pass you by and boost the other fellow?

K You wish you had a better job. You wish you knew more, then you could do more
and earn more. Fill in the blank form below and let us tell you how these wishes

can be realized.

II Our advice, based upon the experience of our

successful students and graduates will cost you
nothing. It may start ycu right and change

your whole future.

* The American School of Correspondence is an
educational institution. We employ no agents or col-

lectors. The merit of our work makes this unnecessary.

^ Advice regarding the work you wish to take up and
our complete Bulletin will be sent for the coupon. There'*

no obligation attached to this— mail it today.

FREE INFORMATION COUPON
American School of Correspondence:

Please send me free your Bulletin of engineering informa
tion and advise me how I can qualify for position marked "X'

.ELECTRICAL ENGINEER

.DRAFTSMAN

.CIVIL ENGINEER

.MECHANICAL ENGINEER

.STATIONARY ENGINEER

.STRUCTURAL ENGINEER

.MUNICIPAL ENGINEER

.RAILROAD ENGINEER

.STRUCTURAL DRAFTSMAN

.. TELEPHONE ENGINEER

..HEATING AND VENTILATING ENGR.

..PLUMBER

..ARCHITECT

..HYDRAULIC ENGINEER

..TEXTILE B^SS

..SHEET METAL PATTERN DRAFTSMAN

..COLLEGE PREPARATORY COURSE

..SANITARY ENGINEER

NAME
ADDRESS
OCCUPATION

Pop. Elec. S-'ue

WE HELP MEN HELP THEMSELVES

AMERICAN SCHOOL of CORRESPONDENCE

CHICAGO, U.S.A.

For our Mutual Advantage mention Popular Electricity when writing o Advertisers.



CLASSIFIED ADVERTISING
Rates, 40 cents per agate line, cash with order, nothing less than 3 lines.

Advertisements should be in our office on or before the 2d preceding date of issue.

HELP WANTED

WE EXPECT to have positions for a number of

men as automobile car drivers, and interurban rail-

ways; only sober and reliable men need apply; ex-

perience unnecessary; send four-cent stamp for

applications. The Western Transportation Com-
panv, American Nat. Bank Bldg., St. Paul, Minn.

WANTED—by "UNCLE SAM "—Railway mail

clerks, city carriers, postoffice clerks. Many ex-

aminations everywhere soon. $600 to $1600
yearly. Short hours. Annual vacation. Salary

twice monthly. Over 9000 appointments during

1909. Country and city residents equally eligible.

Common education sufficient. Political influence

not required. Candidates prepared free. Write

immediately for schedule and free bulletin. Frank-

lin Institute, Dept. H 61, Rochester, N. Y.

THE UNITED TRADE SCHOOL CON-
TRACTING CO., conducts a trade school and
wants men to learn plumbing, bricklaying or elec-

trical trade. No expense and hundreds have
learned in a few months. Steady work guaranteed.

Address 120 E. 9, Los Angeles.

10,000 TELEGRAPHERS wanted by railroads,

commercial and wireless companies. We have a
special course in Wireless Telegraphy. Operate
fifteen wireless stations and main line R. R. wires.

Write today for our booklets. National Telegraph
Institute, Cincinnati, Ohio.

CHAUFFEURS INCREASE YOUR SALARY.
Send for a complete instruction book that tells all

about driving and adjusting automobiles; it ex-

plains all automobile engine troubles, etc.; postpaid

25c; satisfaction guaranteed or money refunded.

George N. Pearson, Bala, Pa.

AGENTS—We can show you how to make from
$3 to $10 a day selling our "full nickel-plated

"

hatchet. Biggest winner ever out. 10 tools in one.

Sells to farmers, housekeepers and storekeepers.

Write quick for agent's proposition. No experi-

ence necessary. Thomas Mfg. Co., 101 State St.,

Dayton, Ohio.

PATENTS

PATENTS—H. W. T. Jenner, patent attorney

and mechanical expert, 608 F. Street, Washington,
D. C. Established 1883. I make an investigation

and report if patent can be had, and the exact cost.

Send for full information. Trade-marks registered.

PATENTS—Advice and books free. Highest
references. Best results. I procure patents that

protect. Watson E. Coleman, Patent Lawyer, 612
F. St., N. W., Washington, D. C.

PATENTS SECURED— Inventor's Pocket
Companion free. Send description for free opinion
as to patentability. W. N. Roach, Jr., Metzerott
Bldg., Washington, D. D.

TWO BOOKS FREE. Shepherd & Camp-
bell, Patent Attorneys, 2196 McGill Bldg., Wash-
ington, D. C; 246 Canal St., New York; Kimball
Bldg., Boston.. Prompt service.

SCHOOLS

$200 TO $600 MONTHLY EASILY MADE fit-

ting eye glasses. Short, easy mail course. Reduced
tuition. Big demand for opticians. . Write to-day

for free "Booklet O." National Optical College,

St. Louis.

TELEGRAPHY taught quickly. R. R. wire in

school. Living expenses earned. Graduates as-

sisted. Correspondence course if desired. Catalog
free. Dodge's Institute of Telegraphy, 49th St.,

Valparaiso, Ind. Established 1874.

WANTED—Learn to write advertisements, you
can positively earn $25 to $100 per week; pros-

pectus sent free. Page-Davis Co., 611 Page Bid.,

Chicago.

AUTOMOBILE SCHOOL—Learn the automo-
bile business, repairing and driving, in which you
can earn good wages and have healthful and pleas-

ant work. We give a thorough and practical course

in road work and repairing. For full particulars

address Academy of Automobile Engineering, 1420
Michigan Ave., Dept. "C," Chicago, 111.

OPEN a Mirror Factory. We teach and trust

you. ioc. brings booklet and particulars. .None
without $25 daily. Hullinger's' Mirror School,

Francesville, Ind.

CIVIL SERVICE EMPLOYEES are paid well

for easy work; examinations of "all' kinds soon;

booklet 50, describing positions and telling easiest

and quickest way to secure them, is free. Write
for it now. Washington Civil Service School,

Washington, D. C.

Young men wanted to learn Wireless Telegra-
phy. 1,000 vacant positions. We qualify you to

hold any position with a wireless company. Our
new method and apparatus teaches you in your
own home. Enclose stamps for particulars.

Wireless Institute, Hibernia Bldg., San Francisco.

INVENTIONS

EXPERT AND SUCCESSFUL inventor will

develop ideas and inventions, build models, make
drawings and give general advice in perfecting and
marketing inventions. Long experience. Circular

free. L. Casper, 633 No. Park Ave., Chicago. 111.

INVENTORS. Perfector of inventions, experi-

mental work, metal patterns, models, tools, punches
and dies of all descriptions. Model shop, skilled

labor, reasonable prices. Phone Main 4929. Mr.
G. Schmidt, 168 S. Jefferson St., Chicago, 111.
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CLASSIFIED ADVERTISING
(CONTINUED)

AGENTS WANTED

FOR SALE—Complete 3-rail electric railway.

Cost S20.00. Will sell for $9.00. Further particu-

lars for red stamp. E. A. Gordner, Box 547,
Rochester, N. Y.

YOUR NAME OX RUBBER STAMP, 10c;

with address, 15c; pad, 12c; dater, 15c. Stamps,
10c per line, postpaid. National Stamp Works,
no Fifth Ave., Chicago. Agents wanted.

AGENTS AND OPERATORS WANTED—
Positions guaranteed. Write for proof. Work for.

board. Wisconsin School of Telegraphy, Oshkosh,
Wis.

STOP, women and men; hum7
; seven new, useful

fast sellers; 30 others to select from; big profits;

write for $2 free offer and particulars. Fair Mfg.
Co., Box 208, Racine, Wis.

DON'T ACCEPT an agency until you get my
samples and particulars. Chance of a life time to

get into a money-making business. T. M. Say-

man, 2390 Franklin Ave., St. Louis, Mo.

AGENTS WANTED in every shop to sell our
"Midget" knurled handle pocket screw-driver;

sample, 10c. Sterling Novelty Co., Plainfield, N.

J., Dept. E.

AGENTS—It's so easy to make $200 monthly
with our Dash Board Line Holder. We are ship-

ping them in 10 gross lots. Sample, prepaid, 30c.

silver. Wholesale Supply Co., D 17, Valdosta, Ga.

PAULLUSCIESO kills the flies in any room in

fifteen minutes. Harmless to user. By mail,

thirty cents. Agents wanted. Stamp for circular.

Paullus Specialty Co., 802 Mulberry St., Muncie,
Ind.

WONDERFUL INVENTION—Canchester In-

candescent Kerosene Lamp; burns with or with-

out mantle; 10 times brighter than electricity, gas,

or acetylene, at 1-10 cost. Burner fits all standard
lamps; saves 75 per cent oil. No trimming wicks.

$10 daily. Beware of imitations. Outfit FREE.
Canchester Light Co., 26 State, Dept. P. E.,

Chicago.

FOR SALE

FOR SALE—Complete set of castings, with blue

prints of J h. p. gasoline stationary engine; includes

governor and timer, screws, etc., $10. Comet Motor
Works. 17 W. Madison St., Chicago, 111.

FOR SALE—Amateurs, make your coils with a

slide wire bridge. Drawings and instructions, 50
cents. No toy. Cost, $3.00. Advance Bridge
Co., 125 E. Jefferson St., So. Bend, Ind.

FOR SALE—A large quantity of No. 34 single

silk magnet wire at $1.50 per pound; any address
prepaid; nothing less than one-half pound. Geo.
E. Glasser, Charlotte, N. Y.

FOR SALE

EXCHANGE OR SELL your motors, genera-
tors, steam and gasoline engines, cameras, magic
lanterns, phonographs, printing press, musical in-

struments, real estate or anything of value, new or
second-hand. Send 4c stamp for best trading plan
known. National Exchange Co., 929 Olive, St.

Louis, Mo.

LUBRICANTS, asbestos, graphite and mica
candles for loose pulleys and shaftings; no drip;

no dirt; economical. Swain Lubricator Co., 252
E. Lake St., Chicago.

NOTICE — VALUABLE PATENT FOR
SALE. The Storms Removable Furnace Oven;
fits any residence furnace; cooks as well as a gas
range; all cash offers considered; small capital re-

quired to push it. N. E. Storms, 2100 Aldrich
Ave. So., Minneapolis, Minn.

BUSINESS OPPORTUNITIES

CONCRETE—Learn how to handle this ma-
terial, by reading "Concrete," a monthly magazine
devoted to the uses of Portland cement. Practical,

instructive articles, written in plain English. Sample
copy, ioc. Yearly subscription, one dollar. Con-
crete Pub. Co., 299 Owen Bldg., Detroit Mich.

500 PER CENT PROFIT seems incredible,

don't it ? Send us ioc silver for copy of our folder,

"How to Make Money Making Mirrors." Money
returned if not satisfied. Economy Chemical Co.,

Box P-805, Ludington, Mich.

I HAVE listed with me to sell all subjects, I. C.

S. and A. S. C. bound volumes. Do not buy until

vou get mv prices. M. C. Suttle, McLeansboro,
111.

INTERESTED IN GASOLINE ENGINES?
Send 50 cents for year's subscription to GAS
ENERGY and booklet "How to Run and Install

Gasoline Engines." Gas Energy, Room 6, 26

Murray St., New York.

GROW BANANAS IN MEXICO—A fortune

for you. Perfect security. 'Enormous profits.

Will certainly return 50 cents annually on even-

dollar invested. Write today for particulars.

Mexican Banana Co., Apartado 117 Bis., Mexico
City, Mexico.

MAKE MONEY AT HOME faster and easier

than you ever dreamed possible. Russell's New
Confection, Dairy Cream Crisp, sells like wildfire,

from stores, on the street, or on trains. The more
they eat the more they want. Profits, $5 to $10 a

day, sure. Proceeds from a single batch pays for

the formula, all raw material, and then some. A
child can make it. Formula with full instructions,

$1, postpaid to any address. Special: Until fur-

ther notice, all orders will receive, free, my up-to-

date method for making Stale-Proof Salted Peanuts;

also my book, Straight Talk on Candy. Address
Chas. E. Russell, 716 Clybourn St., Milwaukee,
Wis. P. S.—Over 30 years a candy-maker.

1000 WAYS TO MAKE MONEY—This 125-

page book, worth dollars, only 20c. prepaid. Satis-

faction guaranteed. Landin & Co., Dept. 22, 97
E. Chicago Ave., Chicago, 111.
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CLASSIFIED ADVERTISING
(CONTINUED)

WIRELESS

EVERYTHING IN WIRELESS. Most sensi-

tive and handsomest Electrolytic Detector in the

United States. Price $1.50. Our Induction Coil

Experimental Apparatus of 25 articles is a wonder.

Prepaid Si. 25. Static Machines and plates of any

size coated with our remarkable enamel that gener-

ates in wet weather. Stamp for catalogue. Hert-

zian Elec. Co., 1924 Flatbush Ave., Brooklyn, N. Y.

WIRELESS SUPPLIES—Norway iron core

wire No. 22, straightened and cut to length, 20c.

per pound. Core i|xio inch, weighs 2 pounds.

Wire for electrolytic detectors, 5c. per inch. No.

34 S. C. C. magnet wire, Si. 23 per pound. All

sizes and insulations at proportionate prices. Tin
foil, 35 c. per pound; 2000 square inch per pound.
Leyden jars, 3^x7, 60c. each; ifx4 for adj.cond.,

40c. Catalogue ready in a few days. O. S. Daw-
son, 156 Wabash Ave., Chicago, 111.

LEARN WIRELESS TELEGRAPHY. Opera-
tors make big salaries. Why? Because they are

scarce. Big field; easy to learn; cost small. In-

structions free. H. B. Steele, 229 Greene Ave.,

Brooklyn, N. Y.

THE NEW SILICON DETECTOR will in-

crease your receiving radius 500 per cent. Only type

sold to experimenters authorized by owners of Sili-

con patents. Infringers prosecuted! Send for spe-

cial price list. W. C. Getz, 345 N. Charles St.

Baltimore, Md.

CARBON WIRELESS DETECTOR sent pre-

paid upon receipt of 50c. Simple, sensitive and
strong. Dept. Q, 357 E. 46th St., Chicago.

WIRELESS. A publication devoted to report-

ing the rapid development of the Wireless Telegraph
and Telephone and the great opportunities for in-

vestors in this field. Send for free, sample copy.
Address, Wireless, 5 Beaver St., New York.

SPECIAL PRICES: 1000 ohm wireless re-

ceiver, double pole, special diaphragm, $1.75.
"Eclipse" double slide tuning coil, $3.00. "Sealed
in Point" electrolytic detector, $2.00. High re-

sistance potentiometer, $1.35. Sending helix, 450
meters, $2.75. "National" condensers, receiving,

30c. sending, 75c. Wireless telephone transmitter,

$1.25. Waterhouse Bros., Bourne, Mass.

WIRELESS TELEPHONE OUTFIT—Induct-
ive type. Transmitting and receiving coil for both
ends (communication can be held each way). Two
special wireless transmitters, switches, receivers; all

mounted for immediate use. Will talk up to 30 feet

through walls, etc. Distance can be increased by
use of more batteries. Complete, ready for ship-
ment, $30. Victor H. Laughter, No. 9, University
Bldg., Detroit, Mich.

WIRELESS EXPERIMENTERS, 1200 OHM
receivers, each $3.00. Wound with copper wire and
very sensitive. First 25 sold will be fitted with
nickel plated headband. W. C. Getz, 345 N.
Charles St., Baltimore, Md.

WIRELESS

WONDER MEDICAL COIL, 35 CENTS. No
man can take full strength of it with one dry cell.

Stamp for catalogue. Hertzian Elec. Co., 1924
Flatbush Ave., Brooklyn, N. Y.

1,000 OHM Wireless Receivers $1.75. Very sen-

sitive and absolutely reliable. New Wireless Detect-

or. You want to know about both. Send stamp
for descriptive circulars. Alden Wireless Co.,

Campello, Mass.

WIRELESS EXPERIMENTERS—The Wire-
less Equipment Co. has taken over the business of

W. C. Getz and will continue the same high effi-

cient apparatus. Address all communications to

Wireless Equipment Co., West Arlington, Md.

STATIC MACHINES, $3.75, Wimshurst, 2-8-

inch plates. 3-inch spark. Work in wet weather.

Stamp for catalogue. The Hertzian Elec. Co.,

1924 Flatbush Ave., Brooklyn, N. Y.

WIRELESS TELEGRAPHY. Complete in-

structions, with diagrams, for making 1 inch coil,

two types of receiver, and all other instruments

necessary for a complete wireless sending and re-

ceiving station. Price, 25 cts. (coin). Box 519,
Lima, Ohio.

FLASHERS

FIREFLY FLASHER—Automatically flashes

any lamp on and off 30 times a minute. Flashing

socket or standard flasher. Price $1.50. Send for

booklet. C. O. Schneider & Co., 103 S. State

St., Chicago, 111.

MISCELLANEOUS

LEATHER NECKTIES. Our latest creation.

Made of the finest Velvet Sheep Skin. Silk lined

throughout. Made in 12 plain colors and 6

novelties. Send 75c. for sample (any color) and
terms or 2c for our illustrated circular and samples
of leather. Tracey & Co., Tippecanoe City, Ohio,

Smith Block.

MEDICAL AND SPARK COILS repaired.

Send stamp for full detail drawings on a medi-
cal or spark coil. Price 50c. Address J. Lockie,

R. 1 7 18, Marquette Bldg., Chicago.

SELL your surplus couplings and fittings. We
buy. Write us. A. & J. Mfg. Co., 24 W. Ran-
dolph St., Chicago, 111.

FREE—Our latest illustrated catalogue of

tricks, novelties, puzzles, books, etc. Peerless

Trick & Novelty Co., 3 146-3 148 State St., Chi-
cago, 111., Dept. O.

MAGIC POCKET TRICK FREE. Catalogue
included, send 4c in stamps. Magic, Dept. 17,

270 W. 39th St., New York.

SNOW SCENES. Views from one of Maine's
most picturesque places. 5 ft. snow. 6 actual

photo-cards, highlv polished, ^oc. Suitable for

framing. C. Stanley, L. B. No. 5, Dixfield, Me.
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CLASSIFIED ADVERTISING
(CONTINUED)

MISCELLANEOUS

HOW TO GET a Hektograph that will make 150
copies in 10 minutes. Costs $2.00, for letter size.

Write for circular. Heyer Duplicator Co., 86
LaSalle St., Chicago.

METALIZE FLOWERS, INSECTS, ETC.
Big money selling as jewelry. Latest novelty;

everybody buys. Two sure formulas and full in-

structions for 50 cents. A. P. Benson, Stewartville,

Minn.

RESISTANCE COILS for no volt arc lights

25c. pp. Coils to run battery motors off of no
volts, 75 c. Walter W. Hartman, Clay Center
Kansas.

A modern article for modern people is an ELEC-
TRIC CLOCK. We have all kinds. Imperial
Electric Clock Co., Granite City, 111.

SAFETY RAZOR BLADES sterilized and
sharpened better than new; 2 cts. each. 5 years'

success. Send for blade box and circular. Electro

Stropping Co., 122 Shelby St., Detroit, Mich.

Chattanooga Pattern Works (J), Chattanooga,
Tenn. Gentlemen: You have done us a good job

on the word master pattern, also the NON-RAP-
LOOSE BRASS BULL DOG GATE, you made
from it. Enclosed find sketch from which make us
another for same size flask.

THREE THOUSAND FORMULAS—My 368-
page volume of recipes and trade secrets, cloth

bound, only 75 cents, prepaid. Worth dollars.

Satisfaction guaranteed. Wiley Sanderson, Dept.
E, Ypsilanti, Mich.

POLARITY INDICATOR and current detec-

tor combined. Indispensable to the electrical stu-

dent and electrician. O-25 Volts, 65c. Other
voltages on application. Postage prepaid. Bon-
ney, Westminister, Mass.

MAKE YOUR OWN CUTS. Instructions, ma-
terial, 50c. Hansen, 51 Brenner St., Newark,
N.J.

SAFETY RAZOR BLADES sharpened and
sterilized for 2\ els. each. Fox Grind Shop, 215
Sycamore St., Milwaukee, Wis.

ELECTROLENE CREAM. A positive cure
for freckles, moth patches, pimples and facial

blemishes. Improves the most beautiful complex-
ion. Marvelous discovery. Satisfaction guaran-
teed. Sold in jars by' mail postpaid $1.00. Elec-

trolene Cream Co., 181 1 Griffith Ave., Los Angeles,

Calif.

ELECTRIC MOTORS and Generators, new
and second hand, in all sizes from 1-40 to 200 H.
P. Olson-Boettger Mfg. Co., St. Paul, Minn.

LIGHT MANUFACTURING, metal specialties,

patterns, models, experimental work. Iron, brass

and aluminum castings. North Chicago Tool
Works, 333 Broadway, North Chicago, 111.

MISCELLANEOUS

WE MANUFACTURE GLASS PAPER. Plain

glass windows made to look like real stained glass.

Easily applied and beautifies the home. Some-
thing new for agents. Two sheets of this glass

paper sent as a sample with catalogue in colors and
complete instructions on receipt of 10 cents. S.

H. Parrish & Co., 216 Clark St., Chicago.

THREE BIG LISTS, description and synopses
of plays, monologues, farces, vaudeville sketches,

parlor comedies, French plays, mock trials, drills,

marches, imitations, popular entertainments and
handbooks. How to write plays, minstrel joke

books, make-up material and books, pantomimes,
tableaux, parlor magic, etc., etc. Three big lists

mailed to any address for 10 cents. Charles

MacDonald & Co., 53 Washington St., Chicago,

111.

I hp. WATER MOTOR with emery wheel,

pulley and belt, $1.50. Aluminum Water Motor
fan and guard, $3.50. Send for booklet. Brooks
Machine Co., 1202 Wilcox Ave.. Chicago, 111.

" 23 FOR DIRT." Cleans everything. Every-
body needs it. Ask your dealer, or send 10c. for

can. Agents wanted everywhere. C. C. C, 403
S. 1 2th St., St. Louis, Mo.

MOTORS—Single phase A. C. no V how to

make miniature out of simple material; plans and
instructions, 25c, silver. Electric Power, 9749
Ave. H., East Side, Chicago.

BOYS—BOYS—This is for you, and those who
like boys. "The Boy Electrician," by Prof. Erwin
James Houston. A book every boy will enjoy and
learn something from. 326 pages—10 full page
illustrations. Price $1.50—or free for only three

paid yearly subscribers to Popular Electricity.

Popular Electricity Pub. Co., Book Dept., Monad-
nock Block, Chicago, 111.

EVERYONE USING DRY BATTERIES send

25c for scientific instructions. Renew exhausted
batteries cheaply; last long as new. Fairmount
Telephone Co., Leightons Corners, N. H.

FREE TO ALL—Our illustrated catalogue of

tricks and novelties, etc. National Trick &
Novelty Co., Dept. B. 2806 State St., Chicago, 111.

VOLTMETERS, AMMETERS, $1.50 EACH.
We offer at the above price an instr ment su-

perior in action to any selling at four times this

sum. Unlike the common gravity meter the

needle comes to rest quickly. Send for descriptive

circular. For those desiring to construct their

own meter we will furnish complete drawings and
instructions for building the above instruments

at 25 cents each or both 40c (postpaid). Paradox
Supply Co., Box 551, Reading, Pa.

ESTABLISH PERMANENT AND PROFIT-
ABLE business by operating best peanut and
match vending machines. Never out of order.

Price $3 per machine. Makes big money. Inter-

national Vending Co., 36 Fifth Ave., Chicago.
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-The WORLD Is YOURS For $3.00-

TECHNICAL WORLD MAGAZINE V BOTH FOR

NEW PEERLESS 12-INCH GLOBE J $3#00
The regular price of THE TECHNICAL WORLD MAGAZINE is $1.50 a year,

but it's worth far more. You could not duplicate the Peerless Globe for $6.00. We
have, however, purchased many thousands in order to bring this great bargain oppor-

tunity within the reach of our patrons and friends.

New Peerless 12-inch Globe
—the latest globe on the market, lithographed

in ten permanent oil colors. The stand

which is made of oak, weathered finish, is .

3k more up-to-date and far superior to the old-

^L style iron base. The ball, or globe proper,

« is finished with high-grade varnish and is,

therefore, impervious to water. It can be

kept bright by an occasional wiping with

folS a damp cloth.

TIME DISC—By means of a time disc at

the north pole, time at any point in the world

may be instantly approximated by noting the

time at the point where observation is made.

ISOTHERMAL LINES—The isother-

mal lines are represented by red and blue

lines for January and July and at various in-

tervals the mean temperature for three months

is noted.

The ANALEMMA—Just west of Mex-
ico is the Analemma representing a figure A
eight. This is divided into months and /^
the months, in turn, into days, and fl

Heighth 20 A shows just where the direct rays Jf pop.

. , B^ of the sun strike the earth for // Elect.

Inches. every day in the / 8^
™/ // ORDER
vear - # BLANK

/^ Technical

NOTE. The globe weighs eight pounds when packed # World Magazine

ready for shipment. The subscriber must pay the // „
Chicag°» u s A

freight or express charges when delivery is made. ^ed JZ^SZ?*£
// Technical World Magazine

Technical World Magazine/^—-•'—

—

** // Name

Chicago, U. S. A. /*•*""-
** w Ar City State

For our Mutual Advantage mention Popular Elcetricity when writing to Advertisers.
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ONE OF THESE

Splendid Fountain Pens

is YOURS
WE ARE GOING TO GIVE AWAY

several hundred of them to our readers in return for just one to three

subscribers (according to pen desired) to POPULAR ELECTRICITY.
This is not a lottery. There is no luck or chance about it. Everyone who desires can

secure a pen and you need not be or become a subscriber yourself to win one. All you have

to do is to send us the required number of subscriptions, as explained beneath cuts on other

page, in accordance with the following

CONDITIONS
FIRST: Subscriptions must be new ones; that is, for those not already subscribers.

Renewals or extensions of present subscriptions will not do.

SECOND: Your own subscription can not be counted. All the subscriptions must

be for others than yourself. In other words, we offer you these pens for getting new sub-

scribers for us; not for subscribing yourself.

THIRD: Full remittance must accompany subscriptions, at the following Subscrip-

tion Prices:

United States, Philippines, Porto Rico, Guam, Tutuila, Panama,
Cuba, Mexico, and Shanghai, China 1 year, $1.00

Canada 1 year, $1.35

Foreign , 1 year, $1.50

This is the Most Liberal Proposition Ever Presented

A fountain pen is one of the greatest modern conveniences, and there are no better fountain pens
made than the famous Parker "Lucky Curve" which we are offering. Every one is made from the best

materials, finished in the most artistic manner by the highest grade of skilled labor, embodies the latest

improvements, is fitted with the best grade of gold pen, and is fully warranted by the makers. A personal

guarantee made out to the person securing the pen accompanies each one sent out.

You will be well repaid for the few minutes spent in securing a subscriber or two when you receive

one of these handsome, valuable pens.

You'll find it easv to get subscribers because practicallv everv one nowadavs is interested in elec-

tricity, and POPULAR ELECTRICITY is the first and only real magazine to tell them all about this

fascinating subject in language they can understand. Many of your friends and associates will gladly

subscribe if you will simply show them a copy of the magazine and point out the many interesting

features it contains.

"We'll be glad to send you sample copies and circulars, on request, to help you, if you will mention
this advertisement.

There is no reason why you should not get one of these splendid pens—or more than one if you
wish. It depends on yourself.

Start right NOW—TODAY—and you'll have your pen before you know it.

Popular Electricity Publishing Company
Monadnock Block, CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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These Are the Genuine

" Lucky Curve " Parker Fountain Pens
Which We Are Giving for

1 to 3 SUBSCRIBERS to POPULAR ELECTRICITY
Every pen fitted with the famous " Lucky Curve " Feeder and Anti-Break Cap «ind Ink

Controller and fully warranted. See below cuts for number of Subscriptions.

^SBSf Ro£lc* Conditions Carefully on Other Page
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L
sr Automobile Trade

Dyke's Course
of Automobile
Instruction
STUDY during spare time—

D-rke'; Course is novr only 810 and
you would never miss the amount.
-'.".= Aa: aa; ..- - - -

gine -r::e5s::n is the ;es: tArciession

and there is a big demand for help
in this line.

DYKES COURSE
working models

NO MATTER how

WE TEACH YOU
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OUR LIBERAL TRIAL OFFZR ::ir.sre;n;- A ::: ::' ::' : ur AA:: ^

AUTOMOBILE OWNERS e A.e :-=:ie£r=:r::si
pneeragFis 5. —AAAe iriie to learn- OurCoarse

qualities you—write today.

NOTE— "e are considering the advisability of raising the price on
I
-.; - lexfoJ Coiuse. Even :_r students iiy :: :; worth a gTeat

deal more ax

This is an illustration of the Complete Course.
THE TEXT I

" .:.;.;;-:;;.:;-; TrisrlAie

DYKE'S Corsp' School Meting, 1300 Bk. Commerce B.dg.

ST. LOUIS

2.90
Buys This

Artistic Lamp

nanoruDDec, wax nmsnea—-4 in.
h?h. with handsome four-panel

Art glass shade of green and white. 15 In.
squar . 7 in. deep, fcent complete, ready for

r either

Gas, Oil or Electricity
nip is a lasting ornament, make- I

m> re homelike, inviting rest and
Jrder 1 .;• for your

library r s:::.cg room. I

guaranteed at our special low
I
rice, r-J.90. Addrew

w. Gi'lestie. Dept. /F. Marion. Ind.

LEARN TEL-EORARMV
S.ar: right. Get The Telegraph Instructor by
C. :•:. Kc-ige. Best •;?lair; English *

treatise
cr. :':a art ever a';a::a, F:r heginr.ers :r

practical men. 2:0 rages. Fully Illustrated.

Regular price SI -CO. Special 75cprepaid.
' POPULAR ELECTRICITY PUBLISHING CO.

3 : : > Dec Ar.rr.er-t Monadnock Block, Chicago, 111.

The Boy Electrician
or

The Secret Society
of

JOLLY PHILOSOPHERS
By Bdwxn J. HorsTox

is a book any boy will enjoy. It is a story full of fun and
adventure of two bright boys who possessed marked scien-

tific powers in addition to their fondness for baseball,
swimming, and other sports, and who managed to learn a
great deal about electricity while having lots of fun.

The remarkable and quaint doings of "The Jolly
Philosophers.** the adventures they met with and the
interesting experiments they carried on. cannot fail to be

I furnish a source of instructions to live

boys of all ages.

s— I full page illustrations—strong, hand-
some cloth cover. Price, prepaid anywhere, % 1

SENT FREE Sp^rdyeariF ^
POPULAR ELECTRICITY

Popular Electricity Publishing Company

Book Department

Monadnock Block. Chicago. Illinois

Wot our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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And this Is another

tl-K. Electric

Toy Engine
Style E

Retails for $L00

Send for Catalog C
Our Toys are covered by Patents

granted and Pending.

We make seven styles

of Engines, also Aerial

Swings, Merry^Go-
Rounds, Ferris Wheels, etcl

The I~L"K. Electric Toy Gompany
INDIANAPOLIS, IND.

4620 Satisfied
Hess Furnace

Customers in the U. S
Bought Our Heating Outfits on the Same Conditions
We Now Offer YOU. If the Furnaces and Outfits
had not b een all we claim, and had they not been
easily and properly installed under our simple,
clear plans and directions,

WE WOULD HAVE LOST A FORTUNE
and Been Forced to Quit Business Years Ago.
WE BACK OUR GUARANTEE WITH A FREE TRIAL UNTIL JAN. 1910 j

ON FREE TRIAL
We will send you, direct from our factory, a com
plete Hess furnace heating outfit of best quality,

all made to your measurements, for $25 to $100
less than you can buy from dealers. We will sup-
ply special plans and full directions for installing,

and will loan you all necessary tools, so you, or
any man handy with tools, can put up the equip-
ment easily.

You may place the purchase price in the hands of your
local banker, who will hold it until Jan. iqio, while you

test the heater. If the test is not satisfactory, ship the
goods back to us. We will pay the return freight charges,
and the banker will refund your money.

HEATS 7 OR 8 ROOMS BURNS ANY FUEL
Tb.3 leader No. 45 is economical. Will heat 7 or 8 Besides any kind of coal, gas or wood, any other fuel,

rooms or a small church, school touilding, store, etc. such as chips, twisted straw, cobs, etc., may be utilized.

FREE HEATING PLANS
Send us a rough sketch of any building you wish to heat and we will have our experts prepare a simple, clear pla
showing the best arrangementof furnace, pipes and registers, for your building together with the exact cost to yo
of the complete outfit. SEND FOR THESE BOOKLETS
Our booklet "Modern Furnace Heating" contains nu- "These Bear Witness" gives the names of thousands
merous illustrations and clearly explains every principle users of Hess Furnace Outfits, some of them, perhap

/olved in furnace heating for any building, your neighbors, to whom we refer.

Hess Warming & Ventilating Go., 912 Tacoma Bidg. Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertiser
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My Dear Sir:

(And this is addressed to the gentleman who is now
reading it.)

A man who is an acknowledged authority in the

cigar business, recently said to a friend of mine:

"Shiver's Panetela Cigar is a good cigar—belter than I

expected, and for the life of me I don't see how it can

be sold for the money."

I will tell him, as there are no secrets in my business.

Re-orders—My cigars have to sell

themselves. They are good enough to

cause men, in constantly increasing

numbers, to re-order them on their

own volition, and they do.

As an instance: One firm in New
York has bought from me during the

past five years an average of over one

thousand cigars per month for their

own and their employees' smoking.

The office of this firm, by the way,

is within three minutes' walk of three

of the best retail cigar stores in the

world
If I had to hunt up a new customer every

time I make a sale it would put me out of

business in a month, but re-orders, not once,

but repeatedly, I must have and do receive in

continually growing volume.
The result is I have built up a constantly

increasing patronage. Incidentally I have
sufficient standing orders for cigars, to be
shipped on stated days of the month as they

come around, to keep a small factory busy.

Every cigat that I make is sold direct to

the consumer in lots of a hundred or more at

wholesale prices (there are no discounts to

dealers or clubs, nor for any quantity), and
is shipped from the factory in the best of

condition without any rehandling.

I manufacture every cigar that I sell, con-

sequently know exactly what is in them.
In do not retail cigars nor sell sample lots.

It costs more to do so than to ship the original

package, and in addition, one or twe cigars is

not a real test. Moreover, I might be charged
with sending samples better than the goods
prove to be. I ask smokers to give the actual

cigars a fair trial, and if they are not pleased,

to return the remainder. I cannot afford to

have any one displeased.

My theory at the start was that most men
know and appreciate cigar values, and that they
would sufficiently appreciate the difference

between retail and wholesale cigar prices to go
to the trouble of ordering cigars from me
could I once induce them to give the cigars
a fair trial. To get them tried—to get you to

try them—is why I make my offer so broad
and so liberal. What risk can you assume,
provided, of course, that $5.00 per hundred is

not more than you care to pay ?

My factory is close to the business center of

the third largest city in the United States. It

is open to my customers and friends.

My Offer is: jj*^£
hundred Shivers Panetela cigars on ap-

proval to a reader of POPULAR
ELECTRICITY, express prepaid. He
may smoke ten cigars and return the remaining ninety at
my expense, and no charge for the ten smoked, if he is not
pleased with them; if he is pleased, and keeps them, he
agrees to remit the price, $5.00, within ten days.

In ordering, please use business letter-head or en-

close business card, and state whether mild, medium
or strong cigars are desired. Write me if you smoke.

HERBERT D. SHIVERS, 917 Filbert St., Philadelphia

8HIVKKS'
PANETKI.A
exact size
and shape

an

BOYS
VACATION
MONEY
O you want to earn
some spending
money during
these summer
months? We have

article which fills a

long-felt household want.
It sells readily to anyone
who uses electricity. The

DIM-A.LITE
is a device for turning
down electric lights, mak-
ing possible a high, low or

medium llight as desired.

You can sell quantities of

them because of the fact

that they actually reduce
the amount of current con-
sumed from 20 to 70 per
cent

Your friends and neighbors

will be glad of the chance to

cut down their light bill.

Writefir Our Liberal Sales Offer

FEDERAL ELECTRIC COMPANY
Lake and Desplaines Sts., Chicago

For our Mutual Advantage mention Popular Electricity whenlwriting to Advertise
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FOUR KINDS OF SERVICE
The charge ranging from one cent to one-quarter of a cent a word to the general public

makes communication by telegraph an economic convenience
for every one. You can send

25-word TELEGRAMS, any distance for 25c.

50-word TELEPOSTS, any distance for 25c.

100-word TELETAPES, any distance for 25c.

10-word TELECARDS, any distance for 10c.

ATHOUSAND WORDS PER MINUTE over a single wire, when the

older Telegraph Companies average only fifteen words per minute,

makes possible the above-named rates and other startling innovations

in telegraph service that are sure to interest every progressive American.

^1 After some months successful operation commercially in the East the Telepost first

Western section has been opened up. Omces are now open for business between St.

Louis, Mo., Terre Haute, Ind., Springfield, 111., and Aurora, 111. Messages are trans-

mitted at above rates.

^ Line construction is being pushed in many widely separated sections, and additional

cities are to be connected in rapid succession until every city in the United States is

given the Telepost's quick and accurate service, at rates so low that all can afford to

carry on their more important correspondence by wire.

*I You ought to know all about it.

^ An interesting illustrated booklet has been prepared, describing in detail the inven-

tion, its operation, its economy, its rapidity and its accuracv. Mailed without cost to

any one asking for Booklet No. 381.

Sterling Debenture Corporation
Madison Square New York City

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ELECTRICIAN (El MECHANIC
is a magazine which will help j-ou. It is a practical monthly for every one who wants to learn

about electricity, or who uses tools. Its articles tell you how to make dynamos, engines, wire-

less telegraph apparatus, furniture, models, etc. It is the only magazine of its kind in the world.

EDITORS
FRANK ROY FRAPRIE, M.Sc.Chem. Prof. A. E. WATSON, E.E., Ph.D.

M. 0. SAMPSON

REGULAR FEATURES
Electricity. Practical and simple articles on electrical science, new applications and his-

tory, all illustrated. How to make dynamos, motors, batteries, all kinds of electrical appa-

ratus. How to wire for bells and electric lights, install telephones, etc.

.Mechanical Articles. How to use lathes and machine tools. How to use tools of all kinds.

Forging, metal working, soldering, brazing, plating, etc. How to build gas engines, steam

engines and other machines. All about gas engines and flying machines. Illustrated articles

on everything new in mechanical progress.

Woodworking and Manual Training. How to build mission furniture. Wood finishing,

staining, polishing, etc. Woodwork joints and cabinet making. How to make useful and
handy articles of wood. Mechanical drawing, etc.

Wireless Telegraphv and Telephony. Full information of all that is new in wireless. Any
one can build a wireless'station from our descriptions. Our Wireless Club has nearly a thou-

sand members in America and even beyond the seas.

All articles written in simple language for everybody to read. $1.00 a year. Three months' trial, 20c.

SPECIAL THIRTY DAY OFFER
For Thirtv Davs Onlv, or until our stock of back numbers is exhausted, we offer twelve

back numbers" and'a full year's subscription for $1.35. Money orders only; no stamps accepted.

Sampson Publishing Company, 1140 Beacon Building
BOSTON. MASS.

MARVELOUS CURES IN RHEUMATISM. GOUT. INSOMNIA. NERV-
OUS PROSTRATION, VARICOSE ULCERS. LA GRIPPE AND COM-

PLAINTS ARISING FROM CONGESTION OR SLUGGISH CIRCULATION.

The Motosphere is a new invention that changes electricity back
to the original lines of force and concentrates them over the vital organs.

Scientific, yet simple—it is vital energy concentrated; the essence of

nerve force that revitalizes the blood and enables the system to throw
off disease. Does not cost one cent unless it absolutely cures.

Send for booklet of testimonials and particulars.

The Motosphere Mfg. Co.
Department E

31 East 27th Street New York City

QUALITY INSURANCE
Means the elimination of

faults in your Product by

RIGID TESTS.

Shrewd manufacturers do not jeopardize their trade by shipping half-de-

veloped goods. Careful purchasers buy subject to specifications and tests.

We are the medium for satisfactory dealings. We make all manner of elec-

trical and photometrical tests and furnish you with exact and dependable data.

Electrical Testing Laboratories
8Qth St. and East End Avo., NEW YORK, l\l. V.

For our Mutual Advantage mention pular Electricity when writing to Advertisers.
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The above is a
cut of our Type
B Tuning Coil. It

measures 4x4x10
inches, is wound
with enameled wire, and is calcu-
lated for the longest wave lengths
in present use when connected
with a four-stand aerial fifty feet
high. It has two sliders, which
are of our special design, making firm contact with only one
wire at a time, and sliding freely, without binding or wear.
Each end of this wire is attached to a binding post so that,
with the two slides, a number of different connections may be
made. In efficiency, durability and construction this coil will
be found to embody "Tri-mount Quality."

Type A, "Tri-mount Junior" (single slide) $2.50
Type B, "Tri-mount Standard" (double slide) $3.50
Type C, "Tri-mount Professional" $5.50

(A long coil with very high inductance)

Send for prices on anything you may require. See our ad-
vertisement in the July number.

Look for a surprise in September.

THE TRI-MOUNT WIRELESS SUPPLY CO.
ROBERT A. CHANDLER, Mgr.

B Irving Street - - Boston, Mass.13

Make Your Own Light

A Fairbanks-Morse
Electric Light Outfit

Will give you all the light, water and power you need for
your farm, country place or store at a surprisingly low
cost. Engine can be left running for hours after starting
without attention, and stopped by pressing a button.
The safest, most convenient, and healthful light known.'
It is restful to the eyes and does not consume the life-giving
oxygen in your rooms as the lamps or gas. Same
engine runs pumps and other machinery. It is usually
desirable to install also a storage batterv, so that lights can
be used at any hour, night or day, without the necessity of
starting the engine each time. Engine operates on gas,
gasoline, kerosene or distillate.

Cut out complete advertisement and send
for special catalog No. C A 1163

FAIRBANKS, MORSE & CO.
Chicago, 111.

TAKES
THE PLACE

OF
BATTERIES

ROLLINSON BELL RINGER
Will Operate Buzzers, Door Bells, Hotel Calls, any size gongs,

Elevator Calls, Gas Lighters, Etc., from • any

110 Volt Circuit, made in sizes to meet any

requirement. 1 00 to 1 30 volts from the line and

changing it to 6, 13, 19, and 8, 16, 24 volts

respectively.

Can be run at absolutely no cost

Write for our Catalog telling you all about it

MOHAWK ELECTRIC CO., Albany, N. Y,

-f|* TO KNOWHOWTOBE ACOMPE-
/ SJC TENT TELEGRAPH OPERATOR

Best "Plain English" treatise on the art of Telegraphy. The

Demand Exceeds the Supply for good Operators, so be fit.

Regular price of Telegraph Instructor is $1.00; for thirty days

only we will send it to any address prepaid for only 75c.

POPULAR ELECTRICITY PUBLISHING CO., Monadnock Bldg., Chicago

For our Mutual Advantage mention Popular Electrieity Avhen writing to Advertisers.

TtLEGpl
INSTRUCTOR

G.M.D0D<£
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The "WORDY" Whistle for Motor Boats
A foot-operated, all-brass, two-tone whistle. T;:e Wordy thistle

consists of an air dash pot with a capacity of 27 cubic inches of air.

I: is self-contained and requires but five square inches below the deck.
The whistle can be placed anywhere in the boat, wherever most con-
venient, and connected to the dash pot below the deck with standard
one-half inch pipe connections. It operates with the foot independent of

the engine. This is positively the latest ^device on the market and is

fully guaranteed. It is dust, water and frost proof, and is vastly supe-
rior to any exhaust or battery whistle. Price $9.00 complete. Sent
prepaid upon receipt of price or express C. O. D.

WORDINGHAM FOOT HORN CO.
211 Grand Aveune Milwaukee, Wis.

Made in Larger Sizes, Write Us. " TARVT^" ELECTRICJA[XV1J DRIVEN

HOUSE PUMPS
70 Gal's, per hour, 1-8 h.p.

For A. C. Current •

For Direct Current -

Fully Guaranteed

$40.00

30.00

Your rnonev

Jarvis Engine and Machine Works
LANSING MICH.

G
E

MONEY! M Your Chance!
y MODERN ELECTRICAL CONSTRUCTION, by Horstman & Tousley. A reliable. practical guide for the

%m# begi— er in elr::ttca.l ccr-Structicn, s- ;—Ing :'r_e la:e;: a;;r:'e: metides ::' installing vr:rk ::" illkir.is according

Y to sa:e:v rules ;:' Narimal 3:ari :: Underwriters. Fully Illustrated. Black learner binding Price $1.50. A
I fe-slieaclvscileic cries ccn c nur: r. ::k a ':;: i:r$i;i. First : trr.e, nrst served.

s
E Popular Electricity Publishing Co., Book Dept., Monadnock Blk., Qhicago, III.

FOOT AND ELECTRICAL DRIVEN
Power and Turret Lathes,
Planers, Sharpners, and

Drill Presses.
"Write today for our Complete Catalog.

Shepard Lathe Co.
B. 131 W. 2nd St., Cincinnati, Ohio

%{ ELECTRIC MOTOR
Sent prepaid to any address for 35c—

Empire Elec. Works. 1174 Bridgeport. Conn.

AGENTS PORTRAITS 35c, FRAMES 15c,

v.ews lc. 10 cays credit. Samples and Catalog Free.
ait Co., 290. 110 \\ . Adams St.. Chicago.

ANYTHING ELECTRICAL
JUST OUT. A 3c stamp will secure our NEW BIG

CATALOG, containing without question the mo^t com-
plete assortment of high-grade electric goo-,

of EXPERIMENTAL and HIGHER GRADE WIRE-
I 3S OUTFITS ALONE. Complete experimental outfits

$10.35 to $12.25.

J. J. DUCK, 42S St. Clair St., Toledo, Ohio

WIRELESS
:::>- when our

ETHERIC ELECTRIC CO.
71 Barclay Street New York City

GOLD TEETH

7 : :• '-' ttz'-l !i -. *frt

M0HLER S SUPPLY HOUSE Kewanee. 111.

TlRN your spare time into cash. No mane:
A vou are employed, vou can make easv monev and"

lots of it working for POPULAR EUECTRICiTY.
Our salary plan is the most liberal ever ottered'. Send

stamp for particulars. No postals given attention.

POPULAR ELECTRICITY PUB. CO.
Illation Department

Monadnock Block CHICAGO, ILL..

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Holtzer-Cabot

1
1 Aw?w

Wireless Operator's

Head Receivers
Double Head Band, Leather
Covered and Padded— Pneu-
matic Air Cushions, complete

with cord $10.00 to $13.00

Send for Bulletin 20W2 and
Discount

. The Holtzer-Cabot Elec. Co.
BOSTON (BROOKLINE) MASS.

395 Dearborn St., Chicago, 111.

This Is Not For You
if you have all the money you want. But, if

you are ambitious to increase your income in a

dignified, pleasant way, and have any spare

time—no matter how little—write for our new
salary proposition. It's the most attractive and

liberal ever presented and is sure to appeal to

you. You can make easy money and a lot of it.

Address,

Popular Electricity Publishing Company
Circulation Department

Monadnock Block, Chicago, 111.

1909 Edition

Standard Wiring
for Electric Light and

Power as ad
b
°pted

the Fire
Underwriters

of the
United States

Containing the Na-
tional Electric Code,
explained with nu-
merous illustrations,

together with the nec-
essary tables and
formulae for outside

and inside wiring and
construction for all

systems. Handy size

for the pocket. Black
limp leather binding—gilt embossed.

PRICE

$1.00
prepaid to any

address.

POPULAR ELECTRICITY PUBLISHING COMPANY
Book Department

Monadnock Block Chicago, Illinois

A Complete Fireplace
OPERATED BY

ELECTRICITY

THE ELECTRIC OPEN FIREPLACE
CJ Convenient—Full Heat obtained by simply
pushing a button. Safe—No Flame, Gas or

Odor. Clean—No Smoke, Dust or Ashes.
Beautiful in Design, Perfect in Finish.

All the advantages of the Fuel or Gas Grate without
any of the drawbacks, and at less cost.

Send for complete free book and prices to

RATHBONE & PANIGOT CO.
Patentees and Makers

GRAND RAPIDS, MICHIGAN

No. 79

'"1

Automatic RazdKHiiJ
** Can't Go Wrong -v

Enables you to enjoy all the comforts and conveniences

of shaving by keeping your razor in even better condition

than the average barber's razor.

SHARPENS ALL SAFETY RAZOR
BLADES, SINGLE OR

DOUBLE EDGE
Exactly the right kind of sharpness over the

whole length of the blade—not just in the

Xpr, I ^i middle or at the tip, as is the case when the

IT ^1/ ordinary strop is used.

Saves five minutes every morning.

For you put on exactly the right edge with just ten

strokes of this automatic strop—whereas the ordinary strop

requires about five minutes' tiresome work.

Costs No More Than An Ordinary Strop

The Automatic costs only Si.50—and is really cheaper

than the ordinary $1.00 or 50 cent strop tor it will last,

under guarantee, three times as long.

Your monev back on your say so—you take no risk so

send today—only $1.50—or illustrated literature tree.

J. ULERY CO.
New York

u.
25 X-Warren St.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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jPATENT AP

B

Wireless Telegraph Receivers
Our Wireless Telegraph Receivers are perfect in every respect, combining CLEAR
CTJT,resonant talking with delicacy of operation e.-ential for successful wireless
work. Perfection in mechanical detail and in quality of material produces effi-

ciencv. "WE KXOW that we have this perfection. A test will convince you.
Double head type complete with five foot of green cord and nickel plated

German Silver Head Band.
1000 Ohm, per pair, as shown in cut S5.00
l.bOO Ohm, 5.75
2000 Ohm, " " '• " " " 6.50
3000 Ohm, " " '• " " " 7.50

BY MAIL 25 CENTS EXTRA
We desire to call your particular attention to the fact that the receiver case is NOT 5TETAL.

Metal case receivers are n<>t suitable for wireless work.
Receiving- Sets complete less Telephone Receiver. $10.00. Detectors only $3.00. Double

slide tuning- coil. $4.00. All metal parts nickel-plated and Black Composition Rubber.
Send for circular.

FLETCHER-STANLEY COMPANY
32-34 Frankfort St., New York City

Ring Bells from Light Circuit
No more battery troubles if you use the Vindex Bell Transformer.
This small device is so constructed that it can be connected to any

electric light circuit of no volts alternating current and reduces the
current to the proper voltage for operating door bells, burglar alarms,
miniature lamps, small batten- motors, and all low voltage electrical

apparatus.

Absolutely safe, and can be installed by anyone; never gets out of

order and lasts forever, always ready for use and consumes so little

current that a meter will not record it.

Write us today for prices and full particulars regarding this most
economical and wonderful device. Agents wanted.

VINDEX ELECTRIC CO., AURORA, ILL.

MURDOCK WIRELESS APPARATUS
OUR LATEST

$8.oo

No. 2
Receiving Set

WITHOUT
PHONES

WAVE LLXGTH OF TUXEB 100 TO 30O0 METERS
ENAMEL WIRE WINDING. HARD RUBBER COMPOSITION COIL ENDS

DETECTOR-CONDENSER OF THE LATEST IMPROVED TYPE. NICKEL AND HARD

RUBBER FINISH THROUGHOUT

MOUNTED ON MAHOGANY BASE
WE MANUFACTURE A COMPLETE LINE OF

WIRELESS APPARATUS
SEND US YOUR ORDERS

WM. J. MURDOCK & CO., 50 Carter St., Chelsea, Mass.

GIVES YOU PRACTICAL DIRECTIONS FOR
building dynamos and electric motors, with a great deal of infor-

mation about them. Abo explains how to make an electric battery

for running motors.

Written in Plain Language. Particularly adapted to beginners in

this absorbing science.

96 pages

—

Fully illustrated—Handsome cloth binding

PRICE 50 CENTS
POPULAR ELECTRICITY PUBLISHING CO.

DCOK DEPARTMENT
MONADNOCK BLOCK - - - CHICAGO, ILL.

R3^53^B

For our Mutual Advantage mention Popular Electricity when -writing to Advertisers.
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GEORGE SIMON OHM
The man who by independent discovery and announcement

of a law in Nature's observed operations laid one of the

foundation stones of modern electrical science and achievement

What is Ohm's law? Why is the unit of electrical resistance called the Ohm?
These questions are best answered by a brief sketch of the career and work of George

Simon Ohm, who lived more than a century ago, and for whom the law and the unit were

named.

Ohm's law is known to everyone who makes the application of electricity a

study. The discovery and announcement of this law by Ohm brought order and
understanding where confusion had before reigned, for it is this simple law which
governs all the operations of direct current electricity.

This law observed by Ohm is that the intensity of the current (measured in

amperes) is directly proportional to the exciting force (measured in volts) and in-

versely proportional to the total resistance (measured in ohms). Stated another way:

Current equals electromotive force divided by resistance; or, as we most often see it

written C=| Knowing any two of these factors we are able to find the third by

solving the equation.

The unit of resistance to the flow of electricity was also named after Ohm and is

defined as the resistance offered to an unvarying current of electricity by a column of

mercury, at the temperature of melting ice, having a height of 106.3 centimeters, a

uniform cross-sectional area and a weight of 1 4.452 grams.

Ohm was bom at Erlangen, Germany, in 1 789. His father was a humble
locksmith, athirst for knowledge. An able mathematician himself, he taught his son

mathematics, and trained the boy in the locksmith's trade.

Young Ohm grew up in the love of his electrical research work, and the treatise

in which he first announced his great discovery, entitled "The Galvanic Battery

Treated Mathematically," has become a famous classic of science. This was pub-
lished at Berlin in 1827.

An independent discovery of the law governing electrical current flow was made
by Cavendish in 1 78 1 , but it was not publicly recognized until the work of Ohm
was done. Ohm obtained his results chiefly by experiment.

In 1 84 1 , the Royal Society of England honored him with the Gold Medal for

the "most conspicuous discovery in the domain of exact investigation."

He died of epilepsy on July 6th, 1854, at the age of 65. His Spirit, devoted

on earth to the search for Truth, still lives as a power in the great Cause World.



ELEMENTARY ELECTRICITY
BY PROF. EDWIN J. HOUSTON, PH. D. (PRINCETON).

CHAPTER XVI.—FRICTIONAL AND ELECTRO-STATIC ELECTRIC MACHINES.

There are various forms of electric ma-
chines that depend for their operation on
friction. Before being able to understand

them, however, it is necessarv that an ex-

planation be made as to the manner in

which electricity can be produced by what
is called induction.

Perhaps the simplest definition of electro-

static induction is the influence produced
by an electric charge on a neighboring body
through an intervening non-conductor. Sup-
pose, for example, that the insulated metallic

sphere (C), Fig. 102, is given a positive

electric charge, and is then brought near an

t A it

FIG. I02. ELECTRIFICATION BY INFLUENCE

insulated metallic cylinder (AB), provided

with a number of pith ball electroscopes.

Although the two cylinders are separated by
a fairly considerable mass of air, a non-

conducting substance, the charge on (C)

produces an electric charge on (AB), as is

shown by the repulsion of the pith balls.

The amount of this repulsion is greatest

both at the end (A), nearest (C) and at (B)

furthest from (C), the divergence becom-
ing less as we pass from either end towards

the middle of the cylinder.

The electrification thus produced by an
electric charge in a neighboring body
through an intervening non-conductor is

known as electro-static induction. In order

to distinguish this induction from that

produced by a magnet, it is sometimes called

influence. The term electrostatic induc-

tion, however, is more frequently employed.

It can be shown that the charges produced

in the cylinder (AB) consist of opposite

electricities. If the sphere (C) is charged

with positive electricity, then the charge

at the end (A), nearest (C), is negative,

while that at the end (B), furthest from (C),

is positive. The character of these charges

can be determined by bringing a rod of

sealing wax, rubbed so as to become nega-

tively excited, into the neighborhood of the

pith balls at (A). The fact that these are

further repelled shows that their charge is

negative, or the same as the charge on the

sealing wax. If, however, the sealing wax
is brought into the neighborhood of the

balls at (B) they are attracted, thus show-

ing that they contain a positive charge.

What takes place in the above experi-

ment is as follows: According to the single-

fluid hypothesis, which we shall use on

account of its greater simplicity, the free

positive charge on the insulated cylinder

repels the electric fluid in (AB) to the end

furthest from (C), thus giving that end a

surplus of electricity and rendering it posi-

tive, at the same time leaving a definite

amount of electricity at the end nearest (A),

thus making it negative.

If the cylinder (AB) is slowly moved away
from (C), care being taken not to touch it,

the pith balls will show a smaller and

smaller divergence until, when a certain

distance is reached, varying with the value

of the charge in (C), they will come together

showing that the cylinder has completely

lost its induced charge.

If, however, while under the influence of

(C) the cylinder is momentarily touched,

say near the end (B), by a body connected

with the earth, as by a person standing near

it, then, on its removal from the neighbor-

hood of (C), it will be found to possess a

permanent electric charge which is negative

over all parts of its surface.

It is not difficult to see why a body can

only be permanently electrified by induc-

tion when momentarily touched by an earth-

connected body. When the cylinder (AB)

is touched, the repulsion produced by the

positive charge on (C) drives the positive

electricity to the ground. The negative

charge near the end of (A) however, remains

on the cylinder, being held in place by the

attraction of the opposite charge on (C).
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When (AB) is removed from the influence

of (C) its charge, being no longer held in

place, is free to distribute itself evenly over

the entire surface.

It is evident that charges produced by
induction must always consist of the two
opposite electricities; that these charges will

manifest their presence only while the

charged body remains in the neighborhood

or influence of the electrified body. If,

however, during this time the charged body
be momentarily connected with the earth,

it will lose a charge of the same name as

the inducing body and become permanently
charged by a charge of opposite name.

103. ELECTRIFYING A SERIES OF CONDUCTORS
BY INFLUENCE

It is possible to produce successive elec-

trifications by induction. If, for example,

two insulated metallic cylinders (M) Fig.

103, be brought as shown in the neigh-

borhood of a positively charged insulated

sphere (C), then alternate negative and
positive charges will be produced by in-

duction on the ends of (M) and (M) as

marked, negative charges being found on
the ends (A) (A'), situated nearest (C),

and positive charges on the ends (B) (B'),

furthest from (C), the presence of these

charges being manifested by the movements
of the pith balls as shown.

It is evident, from the above, that an
electric charge may exist on the surface of

an insulated body in two different ways;

namely, in what is known as a free charge,

and in what is known as a bound charge.

A free charge is immediately lost by an
insulated body when touched to an earth-

connected body. The bound charge, how-
ever, remains on the insulated body, not-

withstanding the fact of its being connected

with the earth, since it is held in place by
the attraction of an opposite charge.

We are now able to understand why an
electric charge produces alternate attrac-

tions and repulsions in unelectrified bodies

brought near it. Electric attraction is in-

variably preceded by electrostatic induction.

Suppose, for example, Fig. 104, (C) is an
insulated body containing a positive

charge, and that (ab) is a movable body
suspended by an insulating thread. On the

approach of (C), induction occurs in the

movable body, a negative charge being

produced on the side nearest (C) at (a)

and a positive charge on (b), the side

furthest from (C). Under the influence of

the opposite charges the movable ball is

drawn towards (C). It there has its nega-

tive charge neutralized, and becomes
charged with the same kind of electricity

that exists in (C), i. e., positive electricity,

is now repelled.

If the movable body has no means for

losing its positive charge, it will remain
repelled for a long while. If, however, it

is able by repulsion momentarily to touch
an earth-connected body, it loses its charge,

again receives opposite charges by induc-

tion, and is again attracted or repelled, the

alternate motions being kept up as long

as a charge remains in (C).

The non-conducting medium existing

between the charged body and the body in

which electro-static induction takes place

is known as a dielectric. All non-conductors

of electricity are capable of acting as dielec-

trics. They differ, however, considerably

FIG. 104. ILLUSTRATING ELECTRO-STATIC

INDUCTION

in their power of thus permitting induction

to take place through them. For example,

if a plate of thick glass is placed between
the insulated sphere (C) and the end (A)

of the insulated cylinder, the induction will

not only take place through the glass, but
will take place more freely as will be in-

dicated by the greater repulsion of the pith

balls.

In the following table the dielectric capac-

ity, or specific inductive capacity of different

non-conductors are given, or the ability

to permit electrostatic induction to take

place through them. In this table the di-

electric capacities of the different substances

are compared with air taken as unity.
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Air i .00

Solid Parafrine 1.99

India-rubber 2.22

Vulcanite 2.2S

Gutta Percha 2.46

Sulphur 2.58

Shellac 2.74

Glass 3.-25

The first, if not the simplest form of

electric machine for producing electricity

and 106, of a cake of resin (B) about twelve

inches in diameter and an inch in thickness,

placed in a metallic dish. The simplest

way to form this cake is to melt equal parts

of ordinary resin and shellac in a metal

plate. "When thoroughly fused and mixed

together remove the pan from the source of

heat, placing it on a flat support and taking

care before the liquid hardens to break up
any air bubbles that may form.

When hardened there will be

produced a smooth surface of

resin filling the metal pan.

The remaining part of the

electrophorus consists of a

metallic disk (A), smaller in

diameter than the resin disk

(B), provided with an insula-

ted glass handle, so that it

can be moved without touch-

ing its metallic surface.

The electrophorus is oper-

ated as follows: The disk of

resin (B) is given a negative

charge by rubbing it briskly

with a piece of cat's skin.

The metallic disk (A) is then

placed in the middle of (B

)

by friction was anjmstrument invented by and momentarily touched by a finger. It

Volta and known as the electrophorus. immediately parts with a negative charge.

This device consists, as shown in Figs. 105 so that when removed from the resin, it will

FIGS. 105 AXD 106. THE ELECTROPHORUS

fig. 107. hawksbee's frictioxai/electric machine
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possess a positive charge, and if, while being

held in one hand by the glass rod, it is

held near the knuckle of the other hand,

a bright spark accompanied by a crack-

ling sound will be produced.

The explanation is evident. When the

metallic disk is placed on the negatively

charged resin surface, a positive charge is

produced on its surface near the resin disk;

FIG. I EARLY METALLIC COMB MACHINE

and a negative charge on the surface furthest

from it. While momentarily touched, it

loses this negative charge and, therefore,

remains positively excited after its removal

from the resin.

Electricity produced by means of friction

was originally obtained by rubbing glass

rods with silk handkerchiefs. The first

frictional electric machine was devised by
Guericke, the inventor of the air-pump.

This machine consisted of a ball of sulphur,

the friction being produced by the hands
of an assistant held against the ball while

rotated. Fig. 107 represents Hawkesbee's
modification of Guericke's electric machine
in which the ball of sulphur is replaced by
a hollow globe of glass. The construction

and operation of the machine will be under-

stood from an examination of the above
figure, as will also the means employed for

carrying, by a metallic chain, the charge

so produced on the glass to a conductor

consisting of a metallic rod suspended from
silk cords attached to the ceiling of the

room. In the figure a woman is seen stand-

ing on an insulating cake of resin holding

one hand near the insulated rod and in

the other a metallic disk that receives the

electricity through her body. The rotation

of the sphere by means of a cord passed over

the wheel and pulley is also shown.
The simple electric machines of Guericke

and Hawkeshee were greatly improved by
two additional devices. The first consisted

of a leather cushion to press against the

surface of the rotating globe and thus re-

place the friction of the hand. An amal-

gam, consisting of a mixture of tin and mer-

cury was spread over the surface of the

cushion that was pressed against the glass

by means of springs.

But the most important addition to the

early machine of Hawkesbee was a metallic

comb or series of points that, as shown in

Fig. 108, were connected with an insulated

metallic cylinder (B), known as the prime
conductor or positive conductor of the ma-
chine. A similarly insulated metallic cylin-

der (A) electrically connected with a piece

of metal containing the leather cushion,

forms the negative conductor. When these

two conductors (A) and (B) were brought

near together by rods, (E) and (D) on the

turning of the handle of the machine, the

friction of the rubber against the glass,

produced a series of electric sparks.

The action of the comb or points is as

follows: The increased density of the charge

at the points, produces, as already men-
tioned, an electric wind or convective dis-

charge that is blown against the surface of

the rotating plate, thus giving it a charge

of the same name as that on the pointed

conductor. This wind consists of molecules

of air that have received minute charges

from the electrified pointed surfaces.

It has been found that in order to obtain

the best results in the use of the positive

FIG. 109. RAMSDEN'S FRICTIONAL MACHINE

electricity produced on the prime conductor

it is necessary to connect the negative con-

ductor to the ground^by means of a metallic

chain.
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A modification of the cylinder machine
was the plate machine of Ramsden, repre-

sented in Fig. 109. Here, the glass cylinder

is replaced by a circular glass plate mounted
on a horizontal axis, so as to be rotated be-

tween two leather cushions covered with

amalgam and placed, as shown, so as to press

FIG. IIO. THE HOLTZ MACHINE

against both surfaces of the plate at the

upper and lower part of its diameter. On
rotation, the plate becomes charged with

positive electricity, which is conveyed to a

prime conductor, consisting of two hori-

zontal insulated cylinders, by means of a

series of metallic points connected, as shown,

with the cylinders. The best results are

obtained when the negative charge, pro-

duced in the rubbers, is permitted to escape

to the earth by means of the metallic chain

represented in the lower left-hand side of

the figure. In order to prevent a loss of

electricity from the charged glass plate,

quadrants of oiled silk are placed as shown
so as to cover both sides of these portions

of the plate.

A frictional electric machine has its best

action when the air is dry and free from

moisture. It is also necessary to avoid the

collection of dust either on the surface of

the glass plate, or on the conductors, since

the dust particles acting as points, will per-

mit leakage into the air, thus decreasing the

amount of useful electricity obtained.

The older forms of frictional electric

machines are now generally replaced by
machines that operate on the principle of

a revolving electrophorus. Such machines
are known as electrostatic induction or

influence ma-
chines. When
properly con-

structed and op-

erated they are

capable of pro-

ducing powerful

discharges in

practically all
kinds of weather.

A c om m o n
form of influence

machine known
as the Holtz ma-
chine is represent-

ed in Fig. no. It

consists of two
glass plates (A)

and (B), thor-

oughly insulated

from each other

and from the

ground. The
smaller of the

plates (B) is so

supported on a

horizontal axis
that it can be rotated close to the surface

of (A) by the; turning of the handle.

The fixed plate (A) is provided with two

large openings or windows, placed as

FIG. Ill, DIAGRAM OF ACTION OF HOLTZ
MACHINE

shown near its horizontal diameter.

Paper bands or armatures (f), (P), are

glued to the plates across the windows so as

to partially cover them. Each of these
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armatures is provided with a paper point

extending in a direction opposite to that

in which the plate is rotated. Two metallic

combs (P), (P'), placed opposite the win-

dows on the side of the revolving plate

furthest from the fixed plate, are connected

with two insulated conductors that are

provided with polished metallic balls (n)

and (m). These conductors become re-

spectively charged with negative and posi-

tive electricity. The distance between them
can be altered by the movement of (m)
towards or from (n) by an insulated handle.

In order to start the machine, (m) is

brought into contact with (n), and one of

the armatures, say (f), is charged by holding

FIG. 112. THE WIMSHURST MACHINE
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against it a sheet of vulcanite that has been

negatively electrified by friction. After

turning the plate for a few seconds the knobs
are gradually separated when an electric

discharge passes in the gap between (m)

and (n).

The operation of the Holtz machine is

thus described by Prof. Sylvanus P. Thomp-
son, in his translation of Guillemin's "Elec-

tricity and Magnetism." In Fig. in,
the paper armatures on the fixed plate are

represented by two segments (D). (A) and
(B) are the conductors terminated by points

(M) and (N) corresponding to the metallic

combs of the machine. The movable plate

is represented by circular lines so as to

avoid confusion. The arrow shows the

direction of rotation of the plate, which,

as will be seen, is opposite to the direction

in which the tongue of paper on each paper
armature extends.

Suppose, now, that a sheet of rubbed vul-

canite is brought into contact with the broad

portion of the paper armature opposite (D),

thus producing a positive charge in the near

portions of the paper, and a negative charge

near the tongue. The tongue now sets

up a charge in the back of the rotating plate.

Since the conductors (A) and (B) are in

contact, the negative charge escapes from
the comb (M) onto the glass, and a positive

charge from the comb (N). The other

paper armature is thus electrified by in-

duction and a discharge of positive elec-

tricity from its point leaves its wide portion

negatively charged.

The result of the above actions is to

charge the rotating plate on both its front

and back, one-half with the negative charge

and the other half with a positive charge.

The mutual reactions of these opposite

charges from both. the paper points and the

comb rapidly increase until in a few moments
the conductors can be drawn apart when
a torrent of sparks passes between the

balls (n) and (m).

There are a great variety of influence or

induction electric machines. One of the

most important is known as the Winshurst
induction machine. In this machine, as

shown in Fig. 112, there are two plates of

glass that are rotated in opposite directions.

Broad strips of metal foil, called sectors,

are glued to the front of the front plate, and
to the back of the back plate. These sectors

act both as carriers and inductors. An un-

insulated diagonal conductor, provided at

its ends with metallic brushes, known as

neutralizing brushes, is arranged so as to

touch the front sectors at the ends of a

diameter. A similar uninsulated conduc or

extending in the opposite direction is placed

across the back plate.

It is not necessary to start a Wimshurst
machine by bringing a charged plate of

vulcanite against any of its sectors, since

the friction of the neutralizing brushes

produces a charge sufficient for this purpose.

(To be Continued.)

THE ELECTRIC SYSTEM OF THE FUTURE
Philip Torchio, well known electrical

engineer, made the following interesting

forecast of the future developments of the

electric light and power industry of this

country, in a paper before the convention

of the National Electric Light Association

recently held in Atlantic City. "In the

progress of the gradual uplifting of the in-

dustrial efficiency of the country, it is the

province of the central station companies to

furnish to the nation all of the power re-

quired by it in all commercial, industrial

and agricultural needs. With thousands of

central stations dotting the map of the

United States from East to West and from
North to South, with a closely woven network

of power wires connecting the heaviest cen-

tres to the most humble hamlets, is it not

reasonable to expect that this wonderful

organization should ultimately command and

control within this territory the generation

and distribution of power for everything

that lights, or heats, or operates machinery,

or propels vehicles or trains?"

POWER TRANSMISSION THROUGH SPACE
It has been widely reported in the news-

papers that electric current for the illumi-

nations at the recent Omaha electrical show
was furnished by wireless apparatus, and

many were the rash statements about hun-

dreds of horsepower transmitted through

space. As a matter of fact no one has

been able thus far to transmit anything like

a small fraction of a horsepower, even, in

this manner. What was done at Omaha
was to simply send out waves as in wireless

telegraphy, the power of which was com-
paratively insignificant. But the power

was sufficient to affect a detecting device,

as in wireless apparatus, and through this

detecting device a secondary wire circuit
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was closed, which, in turn, was able to close

the circuit of the lighting current from the

regular city light wires.

THE STORY OF ELECTRICAL WIRE
The very root and branch of the electrical

business is wire. Millions of pounds of

copper, iron and aluminum are made up
into all sizes of wire every year. Some of

these wares are as large as a man's wrist and
others are so fine that a million feet of it

would weigh but 25 pounds. Most of this

ware has to be carefully insulated.

The telephone, the telegraph, signals,

electric bells, the ocean cable, the electric

light, and nearly every other application of

electrical energy would be impossible were

it not for the bars of steel and copper con-

verted yearly into wire.

Excavations in Egypt have brought to the

surface ornaments of wire, showing that the

art of making it was practiced thousands of

years ago. The method employed by the

ancients was very different from that of the

present, the old way being to beat metal into

thin sheets which were cut into continuous

strips, these being rounded by hammering
and filing.

Apparently this method was employed
until the fourteenth century when the steel

die plate came into use. At first, wire was
drawn entirely by hand, but in the latter part

of the Fourteenth Century a machine was
made to operate by water power and the

production of wire became more of a com-
mercial process.

The die plate was a German invention

and nearly three centuries passed before it

was introduced into England. For many
years the industry was comparatively unim-
portant, but during the last half century the

uses for wire have increased until it is now
giving a service the value of which can
scarcely be estimated.

To produce wire requires the treatment of

a large number of metals, and varied pro-

cesses of manufacture. Bars of metal, four

inches square, are heated and passed while

hot and plastic through rapidly revolving

rolls, reducing them to wire rods which vary

from one-quarter of an inch to an inch or

more in diameter, depending upon the fin-

ished size of wire wanted.
These rods, which are formed into coils

as they pass through the rolls, are dipped in

acid baths tc remove loose scale and pro-

vide a lubricant for drawing. Drawing con-

sists of pulling rods while cold through holes

of gradually decreasing diameter drilled in

steel plates. During this process the parti-

cles of metal become elongated and strained,

making the wire harder and more brittle.

To restore it to a proper temper, it is neces-

sary to heat or anneal it.

When a very fine diameter is required,

there must be repeated annealings and draw-

ings. This may be done until the bar, which
originally was four inches square and four

feet long, becomes reduced to a diameter of

a single thousandth of an inch and extended

13,000 miles in length. Before so fine a size

is reached the wire will cut into the steel of

the die plate, so the usual die plates must be

discarded and the drawing continued through

holes drilled in diamonds, the diameter of

these diamond dies decreasing by fractional

parts of a thousandth of an inch. This wire

affords a striking illustration of a material

made more valuable by the application

of labor.

From the time the bar of metal enters the

furnace nothing is added to it. All the work
is done with one article which is passed

through rolls and drawn through die plates

until it is finished. Steel wire, for instance,

may be made from an extra high grade of

steel worth in the bar six cents a pound,

which is much above the price of the greater

bulk of steel. In the finished wire the value

is increased from six cents to $50.00 a pound

.

The insulation of wire for electrical work
is one of the most important processes. If

it wasn't for the many ingenious machines

wThich cover all sizes of wire with the silk,

rubber, linen and varnish insulating ma-
terial the cost of all electrical devices would
be far higher than it is today. The machine
which winds the silk threads on the tiny

copper wires, such as are used for electric

bells, etc., works with almost human pre-

cision and wisdom and at a speed no human
hands could hope to attain.

It was also found that electrical cables

kept better if they were covered with a tube

of common lead, so some genius set to work
and perfected a machine to do this work.

The cables, properly covered with insulating

material, go in one end of this machine and
come out of the other encased in a perfect

tight fitting tube of shiny lead.

The wires, properly insulated, are wound
on spools and reels and stored away until

the time comes for them to take their place

in the electrical world.



THE MAKING OF A TRANSMISSION LINE

THE WIRES EMERGE FROM THE ROOF OF THE POWER HOUSE

From SchaghticOke, on the Hoosic River,

to Schenectady, in New York State, a dis-

tance of 21 miles, there stretches away
across the country a line of skeleton steel

towers which support six cables of hard

drawn copper

wire. Each ca-

ble is made up
of seven strands,

equivalent in all

to a single wire

a little less than

half an inch in

diameter, yet
each three of

these cables,

forming what is

known as a three

phase circuit, is

capable of trans-

m i 1 1 i n g 8000

horse-power of

•electrical energy,

which is gen-

erated by the

busy waters of

the Hoosic and
available in the

distant city an in-

finitesimal frac-

tion of a second

after its produc-

tion. Stand for

a moment and
watch the line.

Not a spark is

to be seen—not

a sound heard. BEGINNING OF THE LINE, SHOWING POWER HOUSE

Yet in those insignificant appearing wires

the power of 16,000 horses is confined and
directed.

There is something mystifying and almost

awe inspiring about the force which lives in

these wires,
though not more
wonderful, per-

haps, than the

physical p h e -

nomena of light

or heat or life;

all indefinable.

But the line it-

self, which we
can see, is the

work of man,and
over it is trans-

mitted [this won-
derful electric

power, which
he has never
seen, and may
never be able to

exactly explain.

The mechanical

elements enter-

ing into the con-

struction of a

big power trans-

mission line are

therefore tan-

gible and very in-

teresting even to

the layman. The
accompanying
views, obtained

through the
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courtesy of the General Electric Review, the line was carried across on standard angle

show some of these features. towers. However, in order to obtain the

The current is generated by the water required clearance, it was necessary to in-

driven dynamos, transformed to 32,000 volts crease the tension at which the cables were

strung to about 3000
pounds per cable, the

average tension of the

cables throughout

the line being ap-

proximately 2300
pounds.

In designing the

transmission line an
extreme wind velocity

of 85 miles per hour

on the bare cable

was assumed, or 40
miles per hour on the

cable when coated

with J inch of sleet.

Under these condi-

tions, when strung

on the towers, the

cable would have to stand a stress of 4600
pounds, the normal operating tension, as

stated above, being 2,300 pounds. But the

cables were made to have a breaking strength

of 7,500 pounds, so there is a large factor

of safety.

Running along the tops of the towers and
firmly clamped to each peak is a lightning

guard wire made of | inch stranded steel.

This is the seventh wire seen in the picture

A LINE OF STEEL TOWERS ACROSS THE COUNTRY

pressure, and the wires carrying it emerge
from the power house to insulators mounted
on the roof. Immediately over these insula-

tors are stretched the line cables, held rigidly

by anchor towers. The transmission cables

and the terminals from the interior are then

connected. One of the views shows the

power house and first pair of towers and
another shows the top of the power house

and the anchor poles as described.

Owing to the

irregular contour

of the country

through which the

line passes, the

spacing of the tow-

ers varies with-

in wide limits.

The standard

span is 600 feet,

but other spans

range all the way
from 150 feet to

1263 feet in length,

the latter distance

being required

where the line
crosses Sanders

Lake, situated

near Schenectady.

Where the line

crosses the Hud-
son River the span

length is 1 1 25 feet; THE END OF THE LLNE
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of the line. This guard wire is grounded

at even' tower and has to date proved to be

an efficient protection against lightning.

But how is the current prevented from
escaping from the wires to the ground?
This is provided for by disk insulators.

These consist of solid disks of selected

porcelain, laced together, by means of wire

and drop forged steel links so that they hang
one above another. They are then hung by
the top to arms projecting from the towers

and the transmission cables are hung from
the bottoms of the strings of insulators. In

order to reach the ground the current would
have to puncture even' one of the porcelain

disks.

Finally when the line has reached the sub-

station in Schenectady, where its pressure or

voltage is to be transformed or "stepped

down" to a low voltage practicable for use,

a special construction was necessary to run

the cables safely into the building. Here
are some more heavy strain insulators to

hold the stress of the cables. The dead ends

are provided with horn gap lightning ar-

resters, across which lightning bolts may
jump if they get as far as the building, and
be led to the ground without doing damage.

FIVE METHODS OF TRANSPORTATION
Something strikingly novel is shown in

the accompanying illustration, for here,

side by side, are five distinct modes of trans-

portation, conditions probably not duplicated

in any other place in the country. The
photograph was furnished by Hafrie P.

Clegg, president of the Dayton and Troy
Railway Company, of Dayton, Ohio. Day-
ton is the home of Wright brothers, famous
builders of flying machines, and it is said

that when the picture was taken, if the

camera had been snapped in time, a sixth

mode of travel would have been shown, for

a flying machine passed over but a moment
before.

From left to right the picture shows: first,

the Miami River, a navigable stream; the

Miami and Erie Canal; the high speed

Dayton and Troy electric railway; the Cin-

cinnati and Hamilton (steam) line; and
finally the turnpike which was formerly the

route of stage coaches.

VALUE OF CLASSICS TO THE ENGINEER.
In this intensely practical age we often

hear the questions asked: "What is the good

of studying Latin and Greek; why spend

one's time delving in the dead languages

of the past when the problems of the present

are waiting to be solved? If we spend a

certain period of our lives in obtaining an

education, why not devote this study period

to subjects of immediate practical value ?"

This tendency toward practical things has

led to a great change in the curriculum of

the modern universitv and college and as a

FIVE METHODS OF TRANSPORTATION SIDE BY SIDE
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consequence the schools of technology

—

the practical schools—flourish as never be-

fore. But there is another side to the

question, and we find it argued for by one

of the foremost electrical engineers of the

day, Mr. Charles P. Steinmetz. No more
practical man ever lived than Mr. Stein-

metz and, though a profound thinker along

almost any line, and perhaps the greatest

mathematician in this country today, he

spends most of his time in putting his theories

to practical use in his favorite field—elec-

tricity. Therefore when one so "pract'cal"

as Mr. Steinmetz upholds the classics, as

he does in a recent paper before the Ameri-
can Institute of Electrical Engineers, it

behooves us to weigh his words carefully

if "we" are a young man about to enter

college, or are parents seeking to give a

son advice as to the pursuit of his electrical

engineering education. The gist of the

above mentioned paper is as follows:

"Education is not the learning of a trade

or profession, but is the development of

the intellect and the broadening of the mind,

afforded by a general knowledge of all the

subjects of interest to the human race, as

required to enable a man to intelligently

attack and solve problems in which no
previous detail experience guides, and to de-

cide the questions arising in his intellectual,

social, and industrial life by impartially

weighing the different factors and judging
their relative importance. These problems,

and thus the educational preparation re-

quired to cope with them, are practically

the same in all walks of life, and the general

education of mind and intellect, required

by the engineer, the lawyer, the physician,

etc., thus is essentially the same. The only

legitimate differences in the training for

the life's work, required by the different

professions, thus are those pertaining to the

specific instruction and study of the details

of the particular branch of human knowl-
edge, by which the student desires to make
his living.

"For ages the classics, comprising the

study of the Latin and Greek languages and
the literature of these languages, has been
the foundation of all education; but in the

last two generations it has been more and
more pushed into the background by the

development of empirical science and its

application, engineering. It is my opinion
that this neglect of the classics is one of the

most serious mistakes of modern education,

and that the study of the classics is very

important and valuable, and more so in the

education of the engineer than in most other

professions, for the reason that the avocation

of an engineer is specially liable to make
the man one sided. By dealing exclusively

with empirical science and its applications,

the engineer is led to forget, or never to

realize, that there are other branches of

human thought besides empirical science,

and equally important as factors of a broad

general education and intellectual develop-

ment. An introduction to these other fields

is best and quickest given by the study of

the classics, which opens to the student

other worlds entirely different from our pres-

ent, the world of art and literature, of Hellas,

and the world of organization and admin-

istration—and of citizenship—of Rome,
and so broaden his horizon beyond anything

which can be accomplished otherwise, and
show relative values more in their proper

proportion, and not distorted by the trend

of thought of his time.

"It is true that the classics are not neces-

sary if the aim is to fit the student to ply

the trade of engineer, just as that of plumber
or boiler maker, and the world, and especially

the United States, is full of such men which

have learned the trade of engineer. But
such learning of the engineering trade can

hardly be called receiving an education,

and certainly does not fit the man to intelli-

gently perform his duties as citizen of the

republic during the stormy times of indus-

trial and social reorganization, which are

before us.

"The modern languages are not in the

same class with the classic languages, as

they open to the student no new world, no

field of thought appreciably different from

our own, and I therefore consider them of

practically no educational value. Their

utilitarian value to the college student is

negligible, as due to the limited time, the

absence of practice, and the large number of

other more important subjects of study,

very few of the college graduates retain even

a rudiment of their knowledge of modern
languages, and even those few only because

they are especially interested in them, have

occasion to practise them, and therefore

would probably have learned them outside

of college. To the engineer particularly,

the knowledge of foreign modern languages

offers no appreciable help in following the

engineering progress of other countries, as
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practically all that is worth reading is trans-

lated into English either in full or in ab-

stract, and engineering publications written

in a foreign language are closed to the reader,

even if he has some knowledge of the lan-

guage, by his lack of knowledge of the tech-

nical terminology of the foreign language.

Since the modern languages have no appre-

ciable educational value, they should be drop-

ped from the engineering curriculum of the

college, as their retention violates the principle

of the modern college curriculum, to restrict,

due to the limited available time, to that

instruction which the student can not acquire

outside of the college by self study, or can
acquire only under great difficulties.

THE NEPTUNE GAP
The dread of a sea voyage, due to sea

sickness, amounts with some people almost

to actual terror, and those who have experi-

enced the sensation know that this terror

is not without foundation. Various ex-

pedients have therefore been tried to alleviate

the torture, among them the "Xeptune
Cap," an invention of one Herr Paul Kapp-
meir. He states that he has studied the

subject for many years and made numerous
experiments and observations, and he has

come to the conclusion that the principal

to overcome sea sickness. The inventor

states that the treatment consists in pro-

viding pressure to act upon the head, in the

form of a compress, together with an ap-

plication of heat. He maintains that the

compress acts upon certain of the arteries

of the head, without, however, prejudicially

affecting the main artery, which is so im-

portant in its action. By the equipment
of modern steamers with this new device

he says that every passenger may be as-

sured of enjoying his or her sea voyage

1III. NEPTUNE CAP TCI PREVENT SEA -SICKNESS

cause of sea sickness is a reflex irritation of

the cerebral vasomotor nerve, the fifth and
tenth pair of nerves being likewise involved

in the trouble.

The electric Neptune Cap consists of a

compress, the employment of which tends

without the disagreeable sea sickness due

to the motion of the boat.

Heat necessary for the treatment is de-

rived from electric current which is made
to circulate through resistances located in

the compress.



ELECTRICITY VS. GAS IN VENTILATION
BY C. M. RIPLEY

It costs money to purify anything; whether
it be the Panama Zone that must be made
habitable—or a political situation which re-

quires a housecleaning. Such worthy enter-

prises require considerable expenditure . and
there will always be found some who protests.

Even our Pure Food Law came in for its

share of complaint, and now we learn that

the New York Labor Law requiring a sup-

ply of fresh air for the employees of work-
shops and factories is being subjected to

some criticism.

The law reads as follows:

"The owner, agent or lessee of a factory shal
provide, in each workroom thereof, proper and suf-

ficient means of ventilation, and shall maintain
proper and sufficient ventilation; if excessive heat
be created or if steam, gases, vapors, dust or other
impurities that may be injurious to health be gen-
erated in the course of the manufacturing process
carried on therein, the rooms must be ventilated in
such a manner as to render them harmless, so far
as is practicable."

Mr. William W. Walling, Chief Factory
Inspector for the State of New York, in-

terprets the law as follows:

"As denned by Dr. John S. Billings, per-

fect ventilation means that any and every
person in a room takes into his lungs at each
respiration, air of the same composition as
that surrounding the building, no part of

which has recently been in his own lungs or
those of his neighbors, or which consists of

the products of combustion generated in the
building, while at the same time he feels no
currents or drafts of air, and is perfectly com-
fortable as regards temperature, being
neither too hot nor too cold.

"How much air is required to meet these
conditions ?

"Not less than 2,000 cubic feet per hour
for each person, with the same amount per
hour for each cubic foot of gas consumed
whether for light, heat or power."
Some landlords in New York City have

put forth the claim that the amount of fresh
air specified by the Department of Labor
was an "arbitrary quantity." Several au-
thorities on the subject of ventilation who
have been consulted in the matter and who
are also entirely disinterested—agree that .

2,000 cubic feet per hour per person is com-
mon practice and is based upon definite laws
or rules which have been followed for many
years in the design of ventilating systems.

On the above basis in a loft 25 feet wide

and 100 feet long, containing 80 workmen,
and lighted with electricity, the amount of

air required would be 80 times 2,000=160,-

000 cubic feet per hour. This amount of

air per hour would move at the rate of about

J of a mile per hour—and would be suffici-

ent to change the air in the loft six times per

hour, assuming a 10-foot ceiling. Since the

Massachusetts and New York State laws for

school rooms require eight changes per hour

and since some authorities recommend even

50 per cent excess of this—it appears that

the action of the Factory Inspector hardly

comes within the definition of the word
"arbitrary."

Regarding the use of gas lighting Dr.

Daniel R. Lucas of New York City states

that it is a well known law of hygiene that

one gas jet will consume as much oxygen as

five persons. Since electric lighting—thanks

to the new high efficiency lamps—has been

reduced in cost 50 per cent or more, it ap-

pears that the easiest way to comply with

the Labor Law regarding ventilation would
be to abandon gas lighting.

Since the average gas light is equivalent

to five persons, as far as its vitiating effect

is concerned, it can be readily seen that the

ventilation required will be reduced 5-6 by
abandoning gas light, assuming one gas jet

to each workman. Or stating it in another

way, the landlord who clings to gas lighting

must install ventilating apparatus six times

as large as would be necessary if electric light

were used. This calculation is also based
upon conditions where one gas jet is provided

for each workman.
The operating cost for a ventilating sys-

tem is made up of two items: (1) Power
for turning fans; (2) additional heat for in-

coming air. In a loft building where the

tenant will pay for the power, the expense
will automatically be divided and the land-

lord will pay for the extra heat required since

heat is included in the rent. It will also be

noticed that again the adoption of electric

lighting will cut the bills for operating ex-

penses to a remarkable degree. This cut in

expense will affect the tenant, since a much
smaller ventilating motor will be required,

and it will also affect the landlord because
less air will have to be drawn in and hence
the cost for heating will be diminished.



HOW ELECTRIC TRAINS START SMOOTHLY
BY ALBERT WALTON

An inkling of the desirability of starting

smoothly is received and usually remem-
bered by any one who has had the misfor-

tune to ride on an ordinary trolley car be-

hind a green motorman or one who seemed
bent on making his passengers suffer for

his own ill temper or nervous

ness. If one has experienced

that sensation of "neck-snap-

ping" that comes with the too

rapid starting of a car he knows
at least one of the points wherein

a careful motorman excels an

ignorant or willful one. The
same thing that makes it un-

comfortable for the passengers

is also hard on the electrical

apparatus as well as the parts

under the car.

On roads where trains of

electric cars are run such as

elevated railways, subways and
electrified steam roads items like

waste of power during starting,

deterioration of apparatus due the master
to heavy rushes of current and
discomfort of travelers, all become of

prime importance and steps must be taken

to insure economy and smoothness.

Even though it is possible to employ a

more intelligent class of operatives on such

roads, it is still found that damage to appa-

ratus occurs, and temptations to make up
lost time prove so great as to cause even

the older and more skilled motormen to

overdo the speeding up after a stop.

In addition to this is the fact that it is

no longer a question of starting a single car

from the motors mounted on that car.

Trains of six or seven or more cars are run

as a unit in each train and no one car has

power enough to start the whole train

quickly enough to meet the requirements

of modern rapid transit. So in a train of

seven cars it is necessary to have at least

four of the cars equipped with motors. Not
only would it be expensive to have a motor-

man on each of these cars, but even should

this be done, the troubles of the single car

would be multiplied by four. They would
not start together and one set of motors
would for an instant be trying to do the

work of four and then, perhaps, all would
get in at once and the train would give a

lurch that would take the strap-hangers

off their feet like a row of dominoes. Power
would be wasted and machinery injured.

In order to get all the cars of a train to

start at the same time and to

start as rapidly as possible with-

out discomfort or damage, the

whole operation is now made
automatic. The motorman sits

in his little cab in the front car

and moves a handle on a little

cylinder to one side and in-

stantly, in all the cars, switches,

worked by air pressure, are con-

nected so all the motors start

together. Without further mo-
tion on the part of the mo-
torman these switches are then

closed step by step so the cars

gain more and more speed until

they have attained about half

their best rate. Then, if it is

controller desired to increase this speed

the motorman is called upon to

make a second motion and throw the handle

to the second notch. Smoothly all the cars

throw on their additional power in gradual

increments till full speed is reached. The
rate at which the speed increases is beyond
the power of the motorman to control. It

is fixed at the shops so that all he has to

do is to start the mechanism working and
let the compressed air and the magnets
take care of the rest.

For example, the valves can be set so a

six-car train will come from rest to half

speed in ten seconds, and it will do this

every time, regardless of the man in the cab.

All the motors do their proportional share

of the work and the valves are so arranged

that the air is not permitted to close a switch

to give more power to the motors, till the

train has increased its speed enough so the

throwing in of additional power will not

cause a.jump in speed.

In these automatic systems the motorman
does not work at all with the current that

runs the motors. He simply turns on and

off a current that comes from a small storage

battery on the train. This current operates



POPULAR ELECTRICITY 219

THESE SWITCHES CLOSE AUTOMATICALLY STEP BY STEP

small magnets which open valves admitting

compressed air from the air-brake pipes into

small cylinders. By this compressed air

the switches which handle the main current

from the third rail or trolley wire to the

motors are opened and closed in regular

order. They are so inter-locked that it is

impossible to throw the wrong one first

or to throw them in anything but the right

order and at the right time to give the pre-

determined speed.

Furthermore, in

the latest systems,

if the motorman
should take his

hand off the little

handle in the cab

the train would
be brought to a

stop, for it is ne-

cessary to actually

hold it in place to

keep the current

on, a spring tend-

ing to throw it

back to the stop-

ping position at

all times. This

arrangement i s

provided so that

if a motorman should faint or fall asleep,

due to overstrain, the cars would stop

of themselves and no damage result. If

anything should happen to the air-brake

system so the pressure should be-

come reduced, this, too, would stop the

train, for the switches are also held in place

against springs which will open them if the

air pressure is removed. In fact, when the

motorman wishes to stop his train, all he

does is to move the lever back to the stopping

MULTIPLE UNIT CONTROL APPLIED TO ELECTRIC LOCOMOTIVES
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position which cuts off the air pressure and
allows these springs to open the switches

and cut the current off the motors. This

is done on all the cars of the train at the

same time. In this way the motor current

enters each car directly from the wire or

rail and does not have to be sent from one

car to the next. All that has to be carried

from car to car is the small current from
the storage batteries to operate the little

magnets on each car.

This multiple unit system has been used

on city elevated roads for a number of

years to control the speeds of the trains

that are run by electricity. It is now being

used on a larger scale by the steam roads

that have installed electric traction for part

of their equipment. It is very convenient,

also, on such roads as are using electric

locomotives to haul regular passenger trains

the coaches of which are not equipped with

motors. If one locomotive is not heavy

enough to do the work another is added in

front of it, the motorman gets into the front

cab and the two machines then act as one

with twice the power yet still under the

hand of the one man. If two are not power-

ful enough more can be added as desired

and yet one engineer runs the group with

the same motions and the same ease as he

would with one single machine. And the

speed will be smooth and the motors pro-

tected from damage while the passengers

feel even less motion than was felt with the

old steam locomotives.

A NEW ELECTRICAL WIRE
Two elements enter into the requirements

for wire used in the transmission of electric

current; namely, conductivity or ability to

pass the current with little resistance and
mechanical strength. Now copper has very

high conductivity but its strength is not nearly

as great as that of steel, which latter, how-

ever, has low conductivity. In using wire

made entirely of copper for telephone and
telegraph lines, particularly if long spans

are desired, a larger copper wire than would
be actually necessary to pass the current

must be used, in order to obtain sufficient

mechanical strength to stand the stress

placed on the wire; and copper is too costly

to use much in excess of the actual require-

ments. This high cost of copper makes it

necessary to use iron or steel wire for most

telegraph and telephone lines, although

copper is really better.

As a consequence of these conditions a

new kind of electrical wire has been invented

which has a core of steel to give mechanical

strength, and an outside coating or jacket of

copper to give the necessary conductivity for

the flow of the electrical current. In making
the wire a billet of steel with a jacket of

copper is rolled and then drawn as in making
ordinary wire, and the result is a wire with

COPPER JACKETED STEEL WIRE

a core of steel, the copper jacket being

actually welded to the core so as to form a

homogenous mass.

What this new wire really means to elec-

trical construction is graphically shown by

the three squares. Taking an imaginary

case where a given resistance is allowable

per mile of wire; if all copper wire were to

COMPARISON BETWEEN ALL COPPER AND THE
NEW WIRE

be used, a No. 12 copper wire would be

necessary to obtain the required strength,

its cross section would be represented by the

large square at the left, its elastic limit

would be reached at 184 pounds and it

would cost $16.43 Per mile - The middle

square represents the size of wire which

would be actually required as far as electrical

conductivity is concerned (No. 18), but it

wouldn't be strong enough. Its cost would

be $4.33 per mile. The hollow square rep-

resents the relative size of the copper clad

wire (No. 14) which would do the, work,

the black portion representing the copper.

This wire would have an elastic limit of 320

pounds, stronger than the No. 12 pure

copper; it would have nearly the conductiv-

ity of the No. 18 pure copper and it would

only cost $8.41 per mile .
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DETECTING CURRENTS
Persons connected with the operating

departments of electric light and power
companies have felt the need of a satisfac-

tory device for determining whether current

is flowing in a cable or not. Valuable time

is frequently lost in locating trouble owing

to the trouble men not being provided with

FIG. I DETECTING CURRENT BY MEANS OF

A TELEPHONE

satisfactory testing outfits. Accidents have

also occurred due to jointers cutting cables

which they supposed to be "dead." Any
system of numbering or tagging cables is

likely to become wrong, due to changes,

and should not be depended on absolutely,

particularly with high tension cables.

The compass method of testing, while

generally satisfactory for direct current

cables, will not answer on alternating cur-

rent. The testing outfit illustrated in Fig. i

is designed for use on alternating current

lines, but is also satisfactory for direct

current work, provided the current is sup-

plied from a generator. It would not

work on a battery circuit, as the sound heard

depends on the commutating action of the

generators.

The testing outfit consists of a telephone

receiver and a small current transformer

with a hinged core. The secondary wiring

of the transformer is connected to the tele-

phone receiver and the hinged core is clamped
around or against the cable to be tested,

the cable forming the primary of the trans-

former.

The device will be found very sensitive,

and will work on single, duplex or three-

conductor cable. It will be more sensitive

on single conductor cables than on the

others. On single conductor cables an al-

ternating current of one ampere, or a direct

current of two amperes, will give a distinct,

audible indication in the telephone receiver.

The electroscope, Figs. 2 and 3, was de-

vised for the purpose of affording a rough-

and-ready means for determining the pres-

ence of a dangerous potential in an elec-

trical conductor. Workmen are thus en-

abled to make their own determinations and
take their own precautions against danger

to life before touching any electrical conduc-

tor that may carry a dangerous potential.

Conductor "Dead' Conductor "Alive"

FIGS. 2 AND 3. USE OF THE ELECTROSCOPE

The device consists of a glass tube, in

which is hermetically sealed a copper plate

carrying the indicating foil leaf. In using,

the end of the electroscope is held in close

proximity to the conductor to be tested. It

will indicate positively all potentials in ex-

cess of 500 volts. If the conductor is

"dead," the indicating leaf will remain flat.

If the conductor is "alive" the indicating

leaf will tend to take a position at right

angles to the tube. It will not, however,

work on a grounded conductor, or a con-

ductor surrounded with a lead sheath.

A powerful electric blower has been de-

vised for plucking chickens. When the dead

chickens are placed in the strong suction all

the feathers and down are quickly removed.



ELECTRIC RAILWAYS OF SPAIN
BY DR. ALFRED GRADENWITZ.

In far away Spain electric railroading is

not carried on under conditions prevailing

in fhis country, and it would be reasonable

to suppose that we would not find there

electric railways operating on as extensive a

scale as here, where there are so many more

people. Then too, methods of operation

which might be highly satisfactory to the more
easy going Spaniard would probably not be

swift enough in this land of the hurry-ups.

Nevertheless the modern cities of Spain

have very well equipped electric railway sys-
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terns admirably designed to meet the re-

quirements of their citizens. Santander,

for instance, an enterprising industrial town,

has a new electric railway system, connecting

it with Penacastillo and Astillero.

As in this country direct current is used,

of 500 to 600 volts pressure, but the method
of collecting the current from the trolley

wire is different. There they use what is

known as the bow trolley instead of the

trolley pole and little wheel so commonly
seen on our streets. This woufd look a little

peculiar to us at first.

There are in all just 18 cars operating on
this system. Those used within the city

limits are able to accommodate only 18 pas-

sengers. To handle the rush hour traffic in

one of our large cities with cars of this size

would be like filling a bath tub with a tea-

cup. But it must be remembered that San-

tander is a small city, and its people are not

in a hurry to get down to work in the morn-

ing on the minute. Therefore the small

cars serve them adequately and are at the

same time models of neatness and well

kept-up equipment, judging by the pictures.

The interurban traffic between the above
named cities is expected to develop to a

large degree, so a number of electric locomo-
tives, similar to the one shown, have been
procured, which are capable of drawing
several cars in a train.

One of the first electric locomotives was
built by Stephen D. Field, of Stockbridge,

Mass.., and the motor is still preserved in

the cellar of the Field house as souvenir.

FACTS ABOUT LIGHT AND LIGHT
SOURCES

The source of all light is a substance which

is raised to such a temperature that it sets

up waves in the surrounding air, which,

when falling upon the eye, produce the sen-

sation we know as light. It is acknowledged
that the source of light in the sun is a great

mass of white-hot matter and the source of

light in an arc lamp is the heated gas between
the carbons which are raised to a high tem-

perature by electricity. In an incandescent

lamp the light source is a thin filament inside

the glass globe which is maintained at a high

temperature by the passage of a current of

electricity.

The character of light given off by ' the

different illuminants depends upon the

source; for instance, the old carbon fila-

ment lamp gives off light which has an ab-

normal amount of red in it, while the new
tungsten filament has more nearly the pro-

portion of daylight. This difference in the

quality of light is due to the difference in

temperature at which the filaments operate.

Tungsten can be operated at a much higher

degree of heat than any other form of fila-

ment.

To fully understand light one has to as-

sume the presence of a wave motion set up
and maintained by the source itself. The
color of the light depends on the length of

the wave. The light waves producing the

colors in the blue end of the spectrum are

very short compared with those that produce

the colors near the red end. The light

source which we know as red gives off only^

waves of the length which produce that par-

ticular color. A body appears red because

its surface is capable of reflecting only waves

of lengths corresponding to red. If we at-

tempt to illuminate a blue body by a red

source we will fail, because the blue body
is capable of reflecting only the short waves

producing the blue, and since the red source

contains none of these there will be no re-

flection and the body will appear black. If

we have objects of a variety of colors, and
wish to display them in their true relation,

we must evidently have waves of lengths

corresponding to every color we wish to dis-

play. The ideal conditions would be to

have a source of light that would give out

waves corresponding to all colors; in other

words, a white light. We see objects by the

light reflected from them, and since all sur-

faces do not reflect the same per cent, of the
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incident rays, it is evidently necessary to dis-

play them under different light intensities to

have them appear equally illuminated. In

a department store we may have white goods

displayed on the same floor as dark woolen
goods. In this case if the intensity of the

light is the same throughout the store, the

section containing the dark goods will ap-

pear poorly lighted as compared to the

section containing the white.

This property of surfaces of reflecting, or

rather absorbing light, is shown in the fol-

lowing table, which gives the per cent of the

total incident light that is reflected.

Mirror 95.
White blotting paper 82.
Chrome yellow 62.
Orange 50.
Yellow 40.
Pink 36.
Emerald green 18.
Dark brown 13.
Vermilion 12.
Black paper 0.5
Deep chocolate 0.44
Black velvet 0.4

The question of reflection depends also on
the angle at which the ray of light strikes a

surface. Take, for instance, the polished

surface of a plate glass and give the ray of

light an angle at which the light no longer

penetrates the glass, and it will be totally

reflected.

The quality and distribution of the light

as it is given off from the light source is quite

often changed by transmitting the light

through substances other than air. The
things that are true in connection with re-

flection can be applied, in a great measure,
to transmission. Thus a piece of glass when
held up to a light appears some particular

color because it transmits waves of the length
corresponding to that particular color. If

we attempt to transmit white light through
a red glass only the red ray will be trans-

mitted, the others being absorbed by the
glass. Instead of getting all the energy of

the white we get only that part included in

the red ray. If we have a light source which
contains an abnormal amount of light of

some colors and the correct proportion of

others, we may correct this by inclosing the
source in a glass globe of such a character
that it will absorb the excess light of the
colors which are abnormal, thus giving a
white light. A case of this is found in the
arc lamp, which has an excess of blue and
violet. This may be corrected in a meas-
ure, but the quality is obtained at the ex-

pense of efficiency.

The question of the color of light is of very

serious moment to storekeepers and clothing

houses or other places where colors have to

be matched. Until the new tungsten metal

was discovered for incandescent lamps this

work could not be done after dark because
all the artificial illuminants carried too

many foreign light waves. But the tungsten

lamp so nearly approaches the clear white

light of actual sunshine that in nearly every

instance it can be used to take its place.

UNIQUE WINDOW DISPLAY

Considerable ingenuity is shown in the

design of the allegorical window display

of a prominent electrical supply dealer in

Minneapolis. The story it tells is this:

The man who uses electricity in his home
is the progressive citizen. His surround-

ings are almost certain to be pleasant and
indicative of prosperity. On the other hand
the man who has not progressed far enough

UNIQUE WINDOW DISPLAY

to recognize the benefits and economy of

electricity is more apt to be found sur-

rounded by conditions much lower in the

scale of living. Moral: Character is largely

determined by environment. Use electric

lights as the first step in bettering living

conditions; it will lead to other improve-
ments.

A peat-gas plant is being erected near
Svedala, Sweden, which will transform
power from the heat in peat into electricity,

and this electric power will be conducted to

neighboring towns for consumption by
municipalities and industrial plants.
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MODERN ELECTRIC AMBULANCES
The clang of a gong, the flash of a swiftly

moving white vehicle, and the electric am-
bulance has come and gone almost before

we have had time to be aware of its ap-

proach. Once inside, its stricken passenger

hardly knows that he is riding, so carefully

has everything been arranged for his com-
fort. There is no sound of thundering

hoofs, no vibration of a gasoline engine.

By means of a special controller for the

motor, the ambulance is started and acceler-

ated without shock, and a speed of 20 miles

an hour may be obtained in cases of special

emergency.

A type of electric ambulance operated

by the Board of Health of Indianapolis is

shown in the illustrations.

This electric ambulance is provided with

two folding seats on the side, the cot being

85 inches long and 26 inches wide. The
cot base is 16J inches above the floor

and hinged so that it can be raised when
desired. The cot is adjustable for reclining,

the lining being removable for sanitation.

There are three drawers in the base for

medicine and instruments, and the interior

INTERIOR OF AN ELECTRIC AMBULANCE

and exterior are finished in white with red

upholstering.

A MODERN ELECTRIC AMBULANCE
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This electric ambulance is said to be

economical in the use of current and far

more reliable than gasoline equipment, while

the storage batteries allow the use of elec-

tric lights at night inside and outside and
are a great convenience to the surgeons.

It is maintained that the electrically driven

ambulance is particularly well adapted for

town as well as city sendee. Its batteries

may be readily charged from any direct

current lighting circuit and a small motor
generator set or mercury converter being

all that is necessary on an alternating cur-

rent system.

ELECTRICITY IN THE WHITE HOUSE

ENTRANCE TO THE WHITE HOUSE AT NIGHT
Electricity is the only

illuminant employed at

the White House in

Washington, and, as is

befitting the home of

the nation's chief mag-
istrate, the electrical

installation is in many
respects the most elab-

orate and the most
complete to be found

in any residence in

America. There are in

the presidential man-
sion and the White
House office building

adjoining, a total of

i,800 incandescent

lamps—some of 16

candle-power, but a

good proportion of 32

candle-power each

—

as well as a number
of arc lights, the lat^ .

ter being employed Bb
particularly for light-

ing the grounds and THE RED PARLOR

drives and illuminat-

ing the exterior of the

mansion so that no
person could approach

the President's home
at night without being

seen by the secret ser-

vice men and police

officers on guard. A
considerable portion

of the electric lights

at the White House
are in use during even-

hour of dusk or dark-

ness, week-days and
Sundays, from one

end of the year to the

other, so that it can

be appreciated that

merely the main-

tenance of this light-

ing system, the re-

newing of lamps, etc.,

is a considerable
chore.

When, early in the

first Roosevelt ad-
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ministration, the White House was recon- spects thoroughly modern and up-to-date,

structed and enlarged, the electrical equip- Indeed, the White House might be cited as

ment underwent a corresponding expansion a Twentieth Century model "electrical

and transformation. It is now in all re- residence", for not only is the magic current

FAMOUS EAST ROOM SHOWING ELECTRIC CHANDELIERS

THE STATE DINLNG ROOM
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THE BLUE PARLOR

used for a lavish illumination but electricity

is employed to operate an automatic elevator

and dumb waiters; supplies the energy for

a vacuum cleaner for carpets, curtains, etc.

;

drives upward of two hundred house fans

and a number of exhaust fans for ventilating

purposes; provides a private telephone

system with stations in all parts of the man-
sion and grounds; and, finally, does much
of the cooking in the kitchen and the iron-

ing in the laundry.

The power plant which supplies the elec-

tricity for the White House is not located in

the mansion but in the sub-basement of

the State, War and Navy Department
Building directly across the street. The
machinery was thus placed because it was
not desirable to have the dirt and noise

incident to a power plant at the White
Heuse and also from considerations of the

danger from fire. The power plant has a

200 horse power engine and two Curtis tur-

bines of 75 and 150 kilowatts capacity, respec-

tively. The White House receives a 220-

volt direct current for power and a no-volt

direct current for lighting. There is a

lighting circuit at the White House stables,

located nearly a square from the mansion,

and facilities haye lately been installed for

the charging of Mrs. Taft's new electric

automobile.

As the W'hite House is absolutely depen-

dent upon electricity as an illuminant (the

mansion not being supplied with gas), it

is of supreme importance that dependable

current be available every minute of the

twenty-four hours. The equipment in the

dynamo room presents three sources of

electrical energy any one of which is all-

sufficient for White House needs and in the

unheard of event that all three installations

should be simultaneously out of commission
or unable to carry the load from any cause

the White House may be immediately thrown
on to an emergency street service supplied

by the leading commercial company at the

national capital.

Although it is a unique thing for a private

residence to have an electrician who devotes

himself exclusively to its service the elec-

trical expert at the White House is constantly

kept busy. The present chief electrician

at the Executive Mansion is Mr. George W.
Riley, who was for years the chief electrician

at the U. S. Military Academy at West
Point. He relieved Mr. A. R. Raymond,
who had been in charge of the White House
electrical department for six years. The
White House electrician does not need to

concern himself with matters at the power
.plant, where six electricians are on duty in

three shifts of eight hours each. However,
the mere, maintenance of the White House
equipment is a heavy responsibility, the

more so because of the fact that all repairs

of any magnitude must be postponed until

summer, when the President and his family

are not occupying the house.

One of the chief duties of the White House
electrician is found in the arrangement of

ELECTRIC PLANT OF THE WHITE HOUSE
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the special lighting effects for social func-

tions at the Presidential home. Sometimes

very elaborate table designs involving the

use of numbers of miniature lights are re-

quired for the state dinners or banquets at

the mansion. The electrician is always on
duty until late at night when there is a

social entertainment in progress, and often

it is necessary or at least desirable that all

the wiring and paraphernalia for a special

electrical display shall be removed ere the

mansion is opened to the public in the

morning. The great, ornamental chande-

liers which are among the most conspicuous

features of the state parlors at the White
House—the East, Green, Blue and Red
rooms, require much attention. Some of

these chandeliers contain hundreds of elec-

tric lamps, nestling among thousands of

prisms. There are stately electric standards

in several of the rooms and simple but im-

pressive electric lanterns in the vestibule

and under the porte cochere, just outside

the north entrance to the mansion, which

is the private entrance for the White House
family and their guests.

SHOE TIP BUFFER
In repairing patent leather shoes and tips

an entirely new buffing process is now avail-

able in the form of an electric shoe tip

buffer. No emery cloth or sandpaper is

SHOE TIP BUFFER

necessary.
.
It consists of a small electric

motor with flexible shaft and buffing tool.

In using it there is no possibility of cutting

the stitch work.

ELECTRIC HOIST FOR THE MACHINE
SHOP

Time has made great changes in machine
shop methods. Principal among these has

been the introduction of individual motor
drive which does away with the forest of

vertical driving belts. But the electrical en-

gineers went one step further and devised

ways to handle the heavy castings to and
from the machines ; result, a small electric

hoist which picks the "work" up off the

MACHINE TOOL HOIST

truck as it comes from the car or foundry

and swings it over onto the bed of the

planer or poises it delicately over the lathe.

In the picture one of these little electric

lifts, weighing itself no more than 250

pounds, is swinging a heavy casting onto

the bed of a vertical boring machine. The
lift has a motor operated drum which does

the direct lifting and is controlled by the

machinist. It is mounted on little wheels

which travel the length of the swinging crane

arm. It takes but a moment to fasten the

chain. Then with a whirr it does its work,

raising the casting to a point where it is

easily manipulated over the bed plate. This

is all accomplished in a small fraction of

the time it used to take with a block and

tackle.
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PROPERTIES OF WIRE
Many of the readers of Popular Electricity

have asked questions concerning the weights,

resistances, etc., of copper and German
silver wire. Complete wiring tables are

available in most electrical hand books and

in the catalogues of wire manufacturers,

but these books are not always at hand, so

the following tables are printed for ready

reference.

Table i gives the properties of copper

wire. First is given the number of the

wire as measured by the Brown & Sharpe

standard wire gauge, generally spoken of

as the B. & S. gauge. This is the English

standard and also the one most commonly

TABLE I—PROPERTIES OF COPPER WIRE

English System—Brown & Sharpe Gauge

Table 2—Carrying Capacity of Wires

Rubber Other
Insulation Insulation

B. & S. G. Amperes Amperes
18 3 5
16 6 8
14 12 16
12 17 23
10 24 32
8 33 46
6 46 65
5 54 77
4 65 92
3 " 76 110
2 90 131
1 107 156

127 185
00 150 220

000 177 262
0000 210 312

Resistances per iooo feet in Inter-

Num- Diam- Weights national ohms
bers

in mils iooo feet Mile At 6o° F. At 75° F.

000 460 641 3 382 .048 11 . 049 66

000 410 509 2 687 .060 56 . 062 51

00 365 403 2 129 .076 42 . 078 87
325 320 1 688 .096 39 . 099 48

1 289 253 1 335 .121 9 . 125 8

2 258 202 1 064 .152 9 . 157 9
3 229 159 838 .194 1 . 200 4
4 204 126 665 .244 6 . 252 5
5 182 100 529 .307 4 . 317 2
6 162 79 419 .387 9 . 400 4

7 144 63 331 .491 . 506 7
8 128 50 262 .621 4 . 641 3
9 114 39 208 .783 4 . 808 5
10 102 32 166 .978 5 1. 01
11 91 25 132 1.229 1. 269

12 81 20 105 1.552 1. 601
13 72 15.7 83 1.964 2. 027
14 64 12.4 65 2.485 2. 565
15 57 9.8 52 3.133 3. 234
16 51 7.9 42 3.914 4. 04

. 17 45 6.1 32 5.028 5. 189
18 40 4.8 25.6 6.363 6. 567
19 36 3.9 20.7 7.855 8. 108
20 32 3.1 16.4 9.942 10. 26
21 28.5 2.5 13. 12.53 12. 94

22 25.3 1.9 10.2 15.9 16. 41
23 22.6 1.5 8.2 19.93 20. 57
24 20.1 1.2 6.5 25.2 26. 01
25 17.9 .97 5.1 31.77 32. 79
26 15.9 .77 4. 40.27 41. 56

27 14.2 .61 3.2 50.49 52. 11
28 12.6 .48 2.5 64.13 66. 18
29 11.3 .39 2. 79.73 82. 29
30 10. .3 1.6 101.8 105. 1

31 8.9 .24 1.27 128.5 132. 7

32 8. .19 1.02 159.1 164. 2
33 7.1 .15 .81 202. 208. 4
34 6.3 .12 .63 256.5 264. 7
35 5.6 .095 .5 324.6 335. 1

36 5 .076 .4 407.2 420. 3

used in the United States. The second

column gives the diameter of the wire

measured in mils, a mil

being the thousandth part

of an inch. Following

this are the weights of

the various sizes, per

thousand feet and per mile.

From these figures it is

possible to determine the

weight of any given length

of any size of wire. The
last two columns give the

resistances of thousand foot

lengths of the various wires,

measured in International

ohms. The International

ohm, by the way, was de-

termined by the delegates

of several governments,

constituting the Interna-

tional Congress of Elec--

tricians. This congress

specified that the Inter-

national ohm shall be rep-

resented by the resistance

offered to an unvarying

electric current by a cer-

tain column of mercury at

the temperature of melt-

ing ice. This column shall

weigh exactly 14.4521

grams, shall be of uniform

cross sectional area and
shall be 106.3 centimeters

in height.

In Table 1 it mil be

noted that the last two

columns show the resist-

ance of thousand-foot

lengths of wire at 6o° F.

and 75 F. As copper

wire is heated its resist-
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ance increases slightly as shown by these

figures.

I^When installing systems of wiring it is

necessary to know how much current,

measured in amperes, a certain size of

insulated wire will carry safely. As will

be noted in Table 2, rubber insulated wire

will not carry safely quite as much current

as wires with other insulations.

Table 3—German Silver Wire

Numbers B.&S.G.
Resistance per 1000 feet

18 per centum 3o per centum

6
7
8
9

10

7.20
9.12

11.54
14.55
18.18

11.21
14.18
17.95
22.63
28.28

11
12
13
14
15

22.84
28.81
36.48
46.17
58.21

35.53
44.82
56.75
71.82
90.55

16
17
18
19
20

72.72
93.40

118.20
145.94
184.68

113.12
145.29
183.87
227.02
287.28

21 232.92 362.32

22
23
24
25
26

295.38
370.26
468.18
590.22
748.08

459.48
575.96
728.28
918.12

1 163.68

27
28
29
30
31

937.98
1 191.24!
1 481.22
1 891.8
2 388.6

1 459.08
1 853.04
2 304.12
2 942.8
3 715.6

32
33
34
35
36

2 955.6
3 751.2
4 764.6
6 031.8
7 565.4

4 597.6
5 835.2
7 411.6
9 382.8

11 768.4

In building rheostats and similar resistance

devices German silver wire is often used.

Table 3 shows the resistances per thousand

feet of various sizes. Eighteen per centum
means that there is 18 per cent of nickel in

the alloy from which the wire is made, 30
per centum, 30 per cent of nickel.

TREND OF ELECTRICAL DEVELOPMENT
A few years ago every picture of a large

factory had to show dense clouds of smoke
issuing from great smokestacks and in the

foreground had to be a large number of

heavily loaded drays hauled by straining

horses. All this is archaic now. The up-to-

date factory picture shows no black smoke, for

such smoke is the height of extravagance

and a common nuisance. We have learned

that economy and efficiency depend not only

upon commercial centralization and co-

operative manufacturing and distribution,

but also upon co-operative and combined

power generation and distribution. The
hundreds of teams about the factory yards
will some day all be supplanted by electric

trucks and factory power be taken from cen-

tral station wires.

PORTABLE ELECTRIC BUFFER
For polishing automobile parts, brass

signs, metal work in offices, hotels and engine

rooms, and for innumerable purposes of a

similar nature a small buffing machine which
can be carried around in the hand will save

a great amount of hard labor and produce
results that are hard to obtain by the hand
scouring process.

An electric portable buffer will do the work
with neatness and dispatch. It embodies a

tip**
*

m

*^~ >
.

POLISHING METAL SIGN

little \ horsepower motor with flexible shaft

to drive the buffer and a long cord con-

nection to go to the nearest lamp socket.

The whole outfit weighs but 27 pounds.

An example of the efficiency of the ma-
chine is furnished by its use in a certain large

chemical laboratory, where there are 50 or

more large copper retorts. Great pride is

taken in the brightness of these retorts and it

used to take the time of one man for a day
to bring one of them up to the proper degree



POPULAR ELECTRICITY 233

of brightness to suit the exacting taste of the

manager. With one of the electric buffers

one man is now able to polish 15 to 20 of

them in the same length of time.

in a myriad of places, and for the moment
allows the current to flow to earth and
relieve the stress on the system. As soon

as this is over, the punctures close up and
prevents the line voltage, generated by the

LIGHTNING PROTECTION FOR TRANS-
MISSION LINES

The voltage of transmission lines may be

from 5,000 to 100,000 volts and the electric

current, backed by this enormous pressure, is

constantly striving to reach the earth. The
ordinary lightning arrester such as might

be used on telephone or low tension lines

in this case would be useless, for it would
offer a weak point in the line where the line

current might jump across, form an arc

and possibly result in a shut-down of the

service. The arrester for high tension lines

must therefore present a break of sufficiently

high resistance to prevent the escape of the

line current, the barrier, however, being

such that the lightning stroke, which is of

infinitely higher voltage than that of the

line, may leap over it or break it down for

an instant and pass to the earth.

Among the numerous types of lightning

arresters for high tension lines is one which
is known as the electrolytic, the operation

of which is very interesting. This arrester

consists of a number of aluminum trays

mounted on a central rod and stacked one
above the other as dinner plates might be
stacked. These trays are filled with an
electrolyte or liquid which forms a very

thin film between each pair of plates. The
trays are then placed in a cylindrical casing

which is filled with oil, and are mounted
on a pole as shown in the picture.

One end of the series of trays is connected
with the earth. The other end is connected
with a heavy metallic strip which leads up
to a horn-shaped wire placed close to the

line wire. The open space between the

horn and the wire is known as the spark
gap. Ordinarily the line voltage cannot
break down the resistance of the gap and
leap across, but when lightning strikes the

line the surging which is set up is so power-
ful that the discharge leaps the gap and
passes down into the arrester. Here a

peculiar action takes place. The electro-

lyte, under ordinary voltages is of very high

resistance and could not be broken down
by the line voltage. ' But the extremely high

voltage of the lightning discharge, which
lasts only an instant, punctures the electrolyte

ELECTROLYTIC LIGHTNING ARRESTER

distant dynamos, from following up the

advantage and forcing current to the earth

through an arc of conducting vapor which

would be formed in the gap. As a double

precaution against the formation of such

an arc, the gap is made with two horns,

diverging as shown. An arc formed down
in the narrow part spreads upward and out-

ward in a fan shape and is eventually "blown
out" of itself.



NATIONAL ELECTRIC LIGHT CONVENTION
Furnishing electric current for light and

power purposes is one of the greatest in-

dustrial undertakings of the age, and it is

fitting that all the individual interests which

are devoted to the "manufacture" of elec-

tricity should have a great and powerful

national organization as a medium for the

interchange of ideas on the technical and
commercial phases of the business. Such an

mercial conduct of the business are dis-

cussed, and new ways of advertising to the

general public the convenience and economy
of electricity are propounded. And last,

but not least, the electrical manufacturers

exhibit the latest appliances which make
possible the "wonders of electricity," which
we see on every hand.

In all these things a helping hand is held

CONVENTION HALL AT NIGHT—YOUNG S MILLION DOLLAR PIER, ATLANTIC CITY

organization is the National Electric Light

Association, which has over 3,100 members
representing the principal electric lighting

companies in the United States. Every
year this association holds a convention

which is the Mecca of electrical men. There
they meet and for a week the men from
Seattle and Salt Lake City shake hands with

men of Boston and New York and bronzed
managers from Texas trade ideas with their

friends from Chicago and Minneapolis.

Papers treating of the technical features of

the equipment are prepared and read by
the most prominent electrical engineers in

the country. Various phases of the com-

out to the management of the small lighting

plant as well as to those who conduct the

affairs of the great central stations of the

large cities. "We're all in the game to

boost." they say. If the man from Texas
has found a new way to cool the condensing

water for his engines and work an economy
in the use of the precious fluid, the men
from every dry locality find out about it in

short order. How the Middle West Electric

Company overcame an adverse public

opinion and gained the confidence and en-

thusiastic support of the community is care-

fully considered by the east and west and

north and south companies.
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This year the annual convention of the

Association was held in Atlantic City, N. J.

No place is perhaps better fitted for a con-

vention than Atlantic City, for it has the

capacity for hundreds of thousands of

transients, and a convention crowd which

would seriously tax the resources of many
cities is hardly noticed in the "Bagdad of

the Atlantic."'

The convention was held June i to 4
and the headquarters were on Young's
Million-Dollar Pier.

The great hall which forms the shore end
of the pier was a sight long to be remem-
bered, for it is of enormous proportions and
electricity was lavishly used in the decora-

tions. The scene was especially beautiful

at night, for the pure white light of the

tungsten lamps, which replaced every car-

bon filament lamp in the hall, turned night

into day. Ranged around the circumference

of the hall were the booths of the exhibitors,

all finished in uniform style and with no
glaring signs to mar the effect. Sixty-nine

manufacturers were represented, and the

unique display included almost every elec-

trical device known to the electrical world.

CHANGING ALTERNATING CURRENT TO
DIRECT

BY H. L. TRANSTROM.
As an alternating current cannot be put

to all the purposes for which direct current

can be used, it becomes necessary to use a

device to change it as near to direct current

Aluminum

Jar

Lead

FIG. I. CHEMICAL RECTIFIER

as possible. The devices that can do this

are the motor generator, the mercury arc

rectifier and the chemical rectifier.

The motor generator of course gives the

best results, but for the amateur experi-

menter it means a considerable outlay of

money and the mercury arc rectifier has

the same drawback. Although a chemical

PI

Alurrunuw

FIG. 2.

rectifier cannot change the alternating cur-

rent to a direct current suitable for running

large motors, yet for charging storage bat-

teries and other uses where it is not abso-

lutely necessary to have a smooth direct

current a chemical rectifier fills the require-

110 V-

A C

Lamp or Rheosta t A/uminurn >

Lead-

FIG. 3. CONNECTIONS OF RECTIFIER

ments admirably, and it can be made for

about $3.00.

Procure four glass jars, those used for

ordinary wet cell batteries are well adapted

for this purpose, although any glass, rubber

or porcelain jar will do. Cut four disks of dry

birch to fit loosely in the tops of the jars, and

four more disks four inches in diameter by

J inch thick. Screw the latter fast to the

smaller disks to form covers for the jars.

Cut a one-inch lead water pipe into four

six-inch lengths and cut out of each with a
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hack saw enough to be able to bend the top

together in such a manner that a long ma-
chine screw can be passed through it to a

binding post on top of the cover (see Fig. i).

Cut four rectangles of soft aluminum six

by five inches by J inch thick, with a pro-

jection | inches long and J inch wide, as

shown in Fig. 2, which is bent over at right

angles. Screw these plates fast to the J
inch disk, concentrically with the lead pipe,

and countersink the projection into the

wood so that it is flush with the under side of

the four-inch disk. Bore a hole through

the projection and the disk and fasten a

machine screw through it to the binding

post.

When the four jars are complete fill a

larger jar with enough cold water to fill the

smaller jars about three-quarters full. Into

the cold water pour one pound of pure
ammonium phosphate and stir until it is

all dissolved.

Do not mix the solutions separately, as

they are likely to be of different strengths.

The rectifier is now complete, but it re-

mains to be connected up properly as shown
in Fig. 3. A rheostat should be used in

series with the alternating current and the

rectifier. For purposes requiring little cur-

rent a 16 candlepower lamp can be used as

a rheostat.

In Fig. 3 the rectifier is shown as charging

a small battery (B). The battery may,
however, be replaced by any small current

consuming device requiring direct current.

With no volts alternating current sent into

the rectifier direct current of about 80 or

90 volts is obtained.

A NOVEL ELECTRIC LOCOMOTIVE

ELECTRIC LOCOMOTIVE WITH SIDE ROD DRIVE

When the electric locomotive first came
into use it apparently possessed a great

advantage over the steam locomotive in

one important particular, namely, there

were no massive connecting rods for the

propulsion of the drive wheels, the motors
driving the wheels direct. This obviated

the loss of power due to rapidly recipro-

cating these heavy masses of steel. But in

developing new ideas there is often a ten-

dency to revert to old and tried methods,

so after a time designers began to wonder
if the old side rod principle might not possess

advantages in electrical operation. So they

tried the scheme and the locomotive shown
in the picture is the result. Its practical

value will of course need to be demonstrated

by much experiment and many hard knocks.

The advantages claimed for the new type

are as follows: Since the motor need not

be mounted on the axle, more space is avail-

able and it may be built of large diameter

and embody other features which will give

it greater efficiency. It may also be sup-

ported by springs, reducing the jar and
rendering it longer lived. Two such motors

on a locomotive may be made to do the

work of four necessary on other types, secur-

ing economy of construction and reducing

the cost of the locomotive. The motors in

such a locomotive can be located so as to

concentrate a greater proportion of the
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weight near the center of the machine with

the attendant advantage that the " moment
of inertia" of the locomotive around its

vertical axis will be as small as possible.

This will reduce the rail pressures at the

leading and trailing wheels and, conse-

quently, the flange and rail-head wear.

The location of the motors in the cab facili-

tates inspection and repairs and the re-

newal of brushes. The maintenance charges

for the motors will also be greatly reduced

as practically all road dust and other injur-

ious foreign material can be kept out of

the motors.

EVERY MAN AN ELECTRIC RUNABOUT
BY AGNES DEANS CAMERON

You are your own voltaic battery. Every

man is an electric runabout. So says Dr.

Andrew McConnell, president of the So-

ciety of Universal Science, who is himself

electrifying New York and Boston with the

basic theory that the life principle of man
is no mystic fluid, but elec-

tricity pure and simple.

Discrediting the idea that

we live and move and have

our being through some mys-

terious life force breathed

into us at birth and with-

drawn at death, Dr. Mc-
Connell, a southern scientist,

declares that the life energy

is electricity generated with-

in our bodies, applied and
controlled by our wills.

What great advantage

would there be in finding

this true? It would bring

all the laws of life under the

workings of the well-known
laws of electricity. Every
man becomes at the same time his electric

motor, his own electrical engineer.

For over a decade Dr. McConnell has

devoted himself to medical-electro experi-

mental research, with the result that he

builds up these three hypotheses:

i. Life power is electricity and is there-

fore directed and controlled by the laws

of electricity.

2. The amount of electricity in each

man is the measure of that man's health

and working power.

3. This life electricity can be increased

at will and to any extent by the individual,

and so health and long life are easily within

the reach of every human being.

These contentions open up a fascinating

field of thought. Especially in the realm
of electricity does the wise man hesitate to

say, "This is impossible," "That is absurd."

DR. ANDREW MCCONNELL

The Unknown of today is the Known of

tomorrow. A Franklin told us that there

is electricity in the air, it took a Marconi
to demonstrate that this air-electricity can

carry wireless messages. A Galvani told

us a century ago that there is electricity in

every living creature. May
it not be an Andrew Mc-
Connell who shall establish

the fact that we can at once
make, control, and apply

that life-stream?

SjS
5 Mp If Andrew McConnell can

teach us how to turn on the

electric current and charge

our batteries—we already

know that electricity can

decompose anything — it

would appear that all we
will have to do, to keep our

bodily organs at their highest

efficiency, will be to make
proper application of this

dormant force.

Dr. McConnell disclaims

having discovered much that is original,

but to have assembled a mass of proof

from the experiments of others and linked

his findings together in a chain of scien-

tific reasoning to substantiate his theory.

Here are some of his reasonings:

Every schoolboy knows of the experiment

by means of which Galvani touched a dead

frog to an electric machine and saw the

muscles move as in life. Since Galvani's

time numerous experiments have demon-
strated that electricity contracts muscles.

It is the electrical contraction of muscles

which produces all movements of the body.

Acids and alkalies cannot come together

in a moist state without generating elec-

tricity. It is the union of the stomach acids

and the alkalies of the saliva which makes
the electricity that dissolves our food in

the stomach; the stomach itself is a s'oltaic
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PROPER METHODS OF TYING AND
SPLICING WIRES

As the sailor has his standard kinds of

knots, which have been tied just so for

generations back, so the electric lineman is

supposed to make the ordinary ties and
splices of the overhead wires in certain ways,

specified by standard usage, if he does not

want to call down upon his head the im-

precations of the line foreman or the de-

rision of his fellow workers. Some of the

ties and splices which have become standard

practice and which are approved by the

National Electric Light Association, are

shown in the diagrams.

FIG. I. SINGLE TIE

Fig. i shows the top and side views of an
insulator to which the line wire is attached

by what is known as the " single tie." It

is made by taking a piece of wire about
12 inches long and bending it around the

insulator under the line wire and making
two or three wraps on each side. The ends
of the tie wire should always be cut off

close to the line wire.

FIG. 2. BACK TIE

The "back tie" is shown in Fig. 2. A
piece of wire about 18 inches long is bent

around the insulator under the line wire,

with four inches of tie on one side of the in-

sulator and the remainder on the other.

Then wrap the short end three times around
the line wire, leaving a space equal to the

diameter of the wire between each of the

wraps. Then take the long end, wind it

closely around the line wire two times,

bring it back around the insulator and wrap
three times around the line wire between the

turns of the short end. Cut off close to the

line wire.

FIG. 3. COMMON SPLICE

An ordinary splice for two wires is shown
in Fig. 3. The two ends to be spliced are

scraped perfectly clean and free from insula-

tion. They are first given a complete long

)

FIG. 4. TAP FROM MAIN LINE

wrap and then the two ends are given four

complete short wraps. The joint is then

cleansed with standard soldering compound
and well soldered with pure half-and-half

solder. Finally the joint is taped.

FIG. 5. TAP FOR HEAVY WIRES

A tap is taken off from a main wire as

shown in Fig. 4, if the wires are compara-

tively small. For heavy wires the method
shown in Fig. 5 is employed, in which the

wires are bound together with a closely

wrapped layer of No. 12 copper wire. In

each case -the joint is soldered and taped.

During the last six months 195 new elec-

tric lighting companies have been formed in

the United States and 20 in Canada and
Mexico. The present total for the United

States is 5264 companies and 5740 including

Canada, Mexico and the West Indies.

These figures show a total gain of 270 plants

over the corresponding figures of a year ago.
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SPARK COIL CONSTRUCTION AND OPERATION
BY VICTOR H. LAUGHTER.

PART TV.

DIMENSIONS OF VARIOUS COILS.

Dimensions of various sizes of spark coils

are given below. If the amateur prefers

to construct a larger or smaller coil than the

four-inch size described in this series, he

can take the dimensions from the table and
proceed with the construction on the same
general plan. However, if the coil in view

DTMEXSIOXS OT COILS

sections is increased in diameter and the

space between this central hole and insulating

tube is filled with an insulating substance,

usually parafline wax. The exact propor-

tion of the end sections to the central sec-

tions is of only minor consideration. This
plan, as stated, need not be followed unless

the coil is larger than the four-inch size.

FROM I TO 20 INCHES

A 1 inch 2 inch 3 inch 6 inch 8 inch 10 inch 12 inch 14 inch 16 inch 18 iDch 20 inch

A 71 inch 91 inch Hi inch 14 inch 17 inch 17 inch 18 inch 18 inch 19 inch 20 inch 20 inch
B 1 " 1 11

" H " 14 " ' 1* "
If

»
If " if

"
2 2

No. 18 ; No. 16 No. 14 No. 12 No. 12 No. 12 No. 12 No. 12 No. 12 No 12 No 12
D 11 inch 1 5-16 inch If inch If inch 2 inch 2 inch 21 inch 21 inch 21 inch 21 inch 21 inch
E 3* " If 2\ " 2}

"
21 "

:

2^
"

6i «' 61 " 2|
"

2f " 2| "
31

"
31

"

F 51 " .3* 4
; 4*

"
61

"
7 " 7 to 8" 8 to 9

"
9 to 91 "

G 51 " 8 91 " 10 11 " 111 " 14 " 141 " 15| " 16 " 16 "

H 4 6 8 " 30 36 40 40 " 46 50 50 60
1 1 lb. 12 lbs. 3 lbs. 7^ lbs. 8 lbs. 101 lbs. 12 lbs. ;14*lbs. 16 lbs. 18 lbs. 22 lbs.
J 1000 2000 2400 4500 8300 8500 10,000 12.500 14.000 20.000 24.000

A—Length of core.
B—Diameter of core.
C—Gauge of primary wire.
D—Internal diameter of insulating tube.
E—External diameter of insulating tube.

is to be larger than the four-inch size slightly

different rules should be observed in the

construction.

From what has been previously learned,

we know that the greatest difference of po-

tential, or electrical pressure of an induc-

tion coil is between the ends of the secondary

where the induced current flows up to the

secondary terminals. Since the iron core

is in near proximity to the point of the

greatest difference of potential, being sep-

arated from it by only the insulating tube,

and if the coil is of the larger size, a "break-
down" will sometimes occur due to the cur-

rent breaking across to the ends of the iron

core. The iron core offers a more conductive

path than the leads to the secondary ter-

minals. To obviate this difficulty the sec-

ondary in the larger sizes is wound with

the greater portion of wire in the central

sections. This is made clear by reference

to Fig. 1 6. The central hole of the end
Note: In Chapter II, page 106, the first section of

of three ounces, as stated.

F—Approximate diameter of secondary winding.
G—Distance between coil heads.
H—Number of sections in secondary.
I—Quantity of secondary wire.
J—Total number of square inches of foil.

An apparent discrepancy exists in the

dimensions given below. As noted the

dimensions for a three-inch coil gives the

core as ii J inches in length, while in the

—

FIG. 1 6. METHOD OF WENDING SECTIONS

OF LARGE COLL

dimensions for the four-inch coil previously

described the core length is io inches. This

difference in length, however, is made up
for in the general construction.

SPARK COIL EXPERIMENTS.
Experiments which can be carried out

with the sparks coil are beautiful in effects

the coil should be wound with five ounces of wire instead
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and surprising in results. No other elec-

trical instrument offers as wide and varied

a field for experimental work. With it

X-Ray photographs can be made of the

various portions of the body, bringing out

in clear relief the interior parts which are

concealed to the naked eye. It can be con-

nected up for use in wireless telegraphy and
messages sent through the ether, the distance

dependent on the size of coil used. Among
numerous other experiments may be men-
tioned the lighting up of Geissler tubes and
the taking of electrical photographs, this

last named showing the most beautiful

application of the coil.

Operation of the coil will first be described

connected up for use in a 20 mile wireless

set. In making the statement, however,

that this coil will work over a distance of

20 miles, it must be understood that it will

do so under the best of conditions. In addi-

tion to the coil will be needed six one-pint

Leyden jars, zinc spark gap, tuning helix

and sufficient flexible con-

ducting cord to make the

various leads.

The Leyden jar can be

purchased complete if so

desired, but as the price is

usually $1.00 or more the

amateur may prefer to

build it himself. The con-

struction is simple. First,

get six one-pint chemical

beakers from any druggist

or chemical supply house,

and about one pound of

tin foil. Cut the tin foil

in strips of sufficient length

to reach around one-half of the circumference

of the jar, and three-fourths of the total height.

Coat one side of the foil strip with library

paste and place it down in the jar so that

it clings neatly to the interior surface, and
rub it down with a flannel rag until it adheres

closely to the jar and all uneven places have
been rubbed out. The opposite half is

covered in this manner.
A disk is next cut of a size corresponding

to the size of the inside of the bottom of

the jar. Then carefully coat one side of

this disk with the paste and drop in the

bottom of the jar, rubbing it down the

same as for the sides, and using care to make
the edges of the foil come in contact with
the side pieces. The outside of the jar is

then coated in the same manner.

The exposed'glass portion of the jar should

be well coated with shellac to prevent

leakage of the current.

A contact is now provided to make con-

nection with the inner coating of the foil.

A very simple method is to cut ai-16-inch

brass rod of sufficient length to clear the

top of the jar two inches when resting on
the bottom. On the end of this rod is

preferably soldered a small round brass

ball such as used for the hammer of an
electric bell. This ball, owing to its shape,

will prevent leakage of the stored charge,

and unless it is used, there will always be

a certain amount of leakage from the end
points. To hold the rod in the jar cut

two pasteboard disks, one to rest about
one inch clear of the bottom, and the

other about one inch from the top. Holes

are punched in the center of the disks for

the insertion of the rods. On the inside

bottom of the jar a few scrap pieces of tin

foil should be placed, so that the rod will

FIG. 17. CONNECTIONS OF THE LEYDEN JARS

make good contact and not scratch the

foil surface. When the rod has been

placed in the upper disk, the latter should

be well coated with shellac, which will hold

it in place better, and give more perfect

insulation. This completes work on the

Leyden jar and it is evident that the re-

maining five are constructed in the same
manner. It is not essential, however, that

chemical beakers be used for any other

type of thin, high grade glass jar will answer.

The jars are then connected to the other

apparatus as shown in Fig. 17.

The complete spark gap (B) of Fig. 17

is illustrated in detail in Fig. 18. It con-

sists of the hard rubber base (F) with the

binding posts (AA) mounted on it, and

through the binding posts is run the brass
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arms (CCj with the zincs (DD) mounted
on the ends, and on the opposite ends are

mounted ebonite handles (EE).

The hard rubber base measures four

inches long, two inches wide and f inch

thick. Holes are drilled and countersunk in

the center one inch from each end. The

D D __ C l

FIG. I COMPLETE SPARK GAP

binding posts are illustrated at (AA).

These binding posts should be of sufficient

height to hold the spark gap at least one

inch above the base when mounted. The
exact style of binding posts to use makes
no difference, but it is best to select a type

with a second lead as shown at (B), so that

connection can be made with the secondary

terminals of the coil, and to the leads to

the condenser and helix.

The zincs can be cut from the rounded

end of a battery zinc. Cut \ inch long and
drill a 1-16-inch hole \ inch deep in the end

of each. The brass rods (CC) should

measure approximately 1-16 inch in di-

ameter and two inches long. The ebonite

handles (EE) come in stock sizes and can

be bought at any electrical supply house.

Shove the ends of the rods in the zincs and

mount as shown. The faces of the zincs

should be well polished with emery cloth

-before mounting. This completes work
on the spark gap. The constructor can of

course improve on the type of gap shown
here, if he so desires, but this type will meet

the requirements in view.

The parts which go to make up the helix

are as follows: Two oak disks \ inch thick

and six inches in diameter; eight wood
standards one inch square and six inches

high; 10 feet of No. 8 bare copper wire.

The edges of the disks are countersunk, at

equal distances around the entire circum-

ference with one-inch squares as shown in

Fig. 19. The wood standards are now
cut with V-shaped notches \ inch deep and

one inch apart all the way down. Holes

are drilled at each end. The completed

piece is shown at (A) in Fig. 19. The

wood standards are now screwed to the

disks in the countersunk slots.

The frame is now given several coats of

shellac, and when dry the No. 8 wire is

wound on. Begin by first screwing a bind-

ing post to one of the pieces near the top

The hole in this binding post should be
drilled out large enough to allow the inser-

tion of a No. 8 wire. Lock the upper end
of the wire in the binding post and wind
around the frame, placing the wire in the

notch of each piece and coming one notch

lower at each turn. The lower end of the

winding should be locked in a binding post

the same as for the upper end. The com-
pleted helix is shown in Fig 20.

The various parts are now complete

and the set is ready to be connected up for

use.

The spark gap can be mounted on top

of the coil case between the secondary ter-

WOOD
STANDARD

SQUARE
FIG. 19. SENDING HELIX PARTS

minals as shown at (B) Fig. 17. Although

some experimenters prefer to mount the

gap at other points, this is only a matter of

choice. The Leyden jars are best mounted
by first placing down a pane of glass, and

o o o

o o o

FIG. 20. COMPLETE HELIX

on this a thin copper sheet; the jars are

set on the sheet so that it will make a con-

tact with the outside coating of each jar.
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The rods whictTmake connections with the

inside coating of the jars are now soldered

together by one common wire, and a leap

made of flexible lamp cord is carried back

to one of the secondary terminals.

vantage, however, of retaining the photo-

graph for future use. To view an object

when the fluoroscope is used, it is only neces-

sary to hold the desired object between the

X-ray tube and the fluoroscope. The mak-

FIG. 21. USING COIL FOR TAKING X-RAY PICTURES

A second flexible lead is soldered to the

copper sheet, with a metallic clip soldered

to the opposite end, so that connection can

be made instantly with the different turns of

the helix. The next lead runs from the

remaining secondary terminal over to the

helix as shown.

The ground wire may be soldered onto

the lower turn of the helix, but the aerial

should be a variable contact.

It is evident that the amateur can add
improvements to the general constructional

plan as described here, as the various parts

have been described in as simple manner
as possible, so that the uninitiated will

have no difficulty in following the principles

of the construction.

RADIOGRAPHS.
Radiographs or X-Ray photographs can

be very easily and successfully made with

this coil. In buying the X-ray tube the

constructor should state the size coil he is

using, as tubes vary to a large extent for

use in connection with different size coils.

The average price of such tubes ranges

from six to eight dollars, depending on the

quality. It is also advisable to purchase a

fluoroscope, as with it, the bones of the

hand, the interior of a purse and other ob-

jects will be made visible to the naked eye.

Without the fluoroscope it will be necessary

to take the image on a photographic plate,

and develop the plate to bring the object

to view. This latter method has the ad-

ing of radiographs, however, is a more diffi-

cult operation.

The complete X-ray set connected up
for use is shown in Fig. 21. An ordinary

photographic plate is placed below the tube

at a distance from three to six inches with

the sensitive side upwards. Place the hand
on the plate, considering that a radiograph

of the hand is to be made, and start the coil

in operation by closing the battery switch.

If the tube lights up with a greenish hue,

it is working at full value and a clear radio-

graph should be the result. Make several

exposures with different objects, at the same
time varying the position of the tube and the

distance of the object from the tube. In this

manner the experimenter will soon be able

to determine the exact position necessary

for the best results. This must of course be

done in a dark room or with the photograph

plate carefully wrapped in black paper.

ELECTRICAL PHOTOGRAPHS.

The making of electrical photographs is

a simple operation and does not require a

large size coil. The photographs shown
herewith were all made with a one-inch coil,

and with the larger size much more elaborate

effects can be obtained.

Considering that the coil is at hand the

only other requisites needed are a can of

talcum powder, a copper or brass sheet

measuring about six inches square, and

a number of photographic dry plates.
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and preferably the

Connect one of the terminals of the spark

coil to the metal sheet and solder the other

terminal to a needle.

One of the plates is now taken from the

box and laid on the metal sheet with the

sensitive film surface upward. The plates

should only be taken out of the box in a

well darkened room
photographs should

be made at night,

for this will lessen

the danger of any
stray beams of light

affecting the sensitive

film. A small photo-

grapher's ruby lamp
should be in the

room so that suffic-

ient light will be had
to show which side

of the plate the film

is on. The film side

can be easily recog- FIG. 22.

nized as it has a dull, rough finish.

Lay the plate on the metal sheet as before

mentioned and place the second contact

with the needle point in the center. A thin

film of talcum powder is next sifted over
the surface.

The key of the coil is now pressed for

about a second. This will cause a spark

to appear at the

needle contact and
spread over the sur-

face of the plate.

The plate is now
taken up and wiped
carefully with cotton

batting and placed

in a box and is later

on developed, which
brings out clearly the

features of the

sparks. Photographs

of metal objects can
photograph of key be made by placing

FIG. 23. PHOTOGRAPH WITH NEEDLEi

POINT ON PLATE

FIG. 25. PHOTOGRAPH OF BUNCH OF KEYS

FIG. 24. POSITIVE POLE CONNECTED TO
NEEDLE

FIG. 20. PHOTOGRAPH WITH THE
SECONDARY LEADS ON PLATE
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the object on the plate and making con-

tact with the needle point.

In Fig. 22 is shown the photograph of

a Yale key made in this manner. In Fig.

23 is shown a photograph made with the

needle point resting on the plate. The
needle point was in this instance connected

to the negative pole. Fig. 24 is from
a photograph made with the positive pole

connected to the needle. As noted the

positive pole gives a flaming spark resembling

a fire ball. Fig. 25 was made by laying

a bunch of keys on the plate. The photo-

graph in Fig. 26 shows a very curious effect.

This was made by placing the two secondary

leads on the plate. By close examination it

will be seen that the film of talcum powder was
driven from the right to the left hand side.

The experimenter can of course vary the

range of his experiments a hundred fold

and produce various effects.

(The End.)

ELECTROLYTIC INTERRUPTER
The question is often asked: How can I

operate my spark coil from the ordinary

lighting current? The solution of the

problem is to use an electrolytic interrupter.

Such an interrupter is shown in Fig. 1, and
it may be connected in series with any ordi-

nary spark coil and the no or 220 volt direct

or alternating current lighting circuit. No

FIG. ELECTROLYTIC INTERRUPTER

resistance or condenser is used, the vibrator

of the coil must also be screwed up tight as

it should not vibrate when the interrupter is

in the circuit, as the latter does the making
and breaking.

The interrupter starts with 50 volts. A
metal rod of especial alloy goes through the

cover, down into the glass tube. This tube

at its lower end has a peculiar aperture in

which the point of the rod fits. The tube

at the upper end has a screw top which
screws in the cover. This tube is made of

special material and will not crack even if

the interrupter is worked steadily. In

operation the metal rod wears itself away to

a point. The rod itself is fed down by
gravity. This action is entirely controlled

by the weight attached to the top of the rod.

In fact the entire success of this interrupter

lies in the right weight of the metal.

fig. 2. fig. 3.

Too much weight gives no spark at all, too

little gives an uneven and unsteady spark.

Very little metal is used up; it takes about

60 hours' constant work to consume one inch

of the rod. The rod can be left constantly

in the solution without harm.

Use of the interrupter also increases the

power of the spark, and with a one-inch coil

connected to the proper condenser, and a

zinc spark gap properly adjusted, you will

get a crash that will almost take your breath

away. To illustrate this Figs. 2 and 3

show two discharges from the same coil,

using no volt current. In Fig. 2 the in-

terrupter was not used and the spark is

stringy. In Fig. 3 it was used and the

spark was much better. As will be noted,

the flame shoots upward due to the great

amount of heat raised.

The opinion recently expressed by a

French naval surgeon that the electric

waves used in radio-telegraphy endangered

the eyes of operators is pronounced un-

founded by Mr. Marconi. He says that no

case of this kind has occurred among the

employees of his company, and no others

have come to his notice. Besides, Mr.

Marconi has had a particularly good chance

to test the matter himself at his stations for

trans-Atlantic service. At these places much
more powerful apparatus is used than on

shipboard, and he has worked with it for

hours at a time, repeatedly, without the

slightest ill effect.
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WHAT A CLUB MEMBER IS DOING
One of the members of Popular Electricity

Wireless Club has designed and built al-

most entirely by his own efforts a wireless

station in which he takes considerable just

pride. George D. Henderson is his name,

and he lives at 2827 Southport Ave.. Xorth
Edgewater, Chicago. He sends us a photo-

graph of his equipment which we reproduce

herewith as an inspiration to other mem-

IXTERESTIXG AAIATEUR EQUIPMENT

bers of the club who are building wireless

equipments for another purpose than to

simply hear the sparks crackle. With this

equipment he is able to send and receive

messages to and from the steamers on Lake
Michigan and the numerous wireless sta-

tions in the city.

The sending apparatus consists of a one-

quarter kilowatt transformer, operated from
the electric light current; sending helix,

consisting of a wooden frame 14 inches by
12 inches wound with 25 feet of Xo. 8 bare

copper wire : a spark gap of brass rods with

zinc tips, and a large condenser of six plates

8 by 10 inches with tinfoil five by six inches.

The sending instruments are connected up
according to De Forest's plan.

The receiving apparatus consists of a

tuning coil having 572 meters wave length;

300 ohm potentiometer; five detectors,

silicon, electrolytic, microphone, carborun-

dum, and molybdenite, a variable conden-

ser; fixed condenser; 1000 ohm receiver

and batter}', and also a five-point switch

by which any of the five detectors can

be thrown in circuit. These instruments

were all home made except the silicon-

detector, telephone, sending key and
switches.

A filings coherer is also used in connection

with a 100 ohm relay and tapper, for signal-

ing.

The aerial consists of six Xo. 15 bare

copper wires, each 40 feet long, spread a

foot apart on spreaders five feet long. The
height is 45 feet.

THE WIRELESS MANIA
A most horrible state of affairs exists in

Philadelphia, a city in which brotherly

love is supposed to predominate. One of-

its citizens seems to think so at least, and it

is all on account of wireless. So he wrote to

a prominent wireless telegraph engineer

for expert advice: and here is his letter:

In our city here, unfortunately for the wel-

fare of some of our citizens, a tower exists about

525 feet high above the street level; a very fine

place to send out deadly electric waves from the

wireless telephone or the wireless telegraph ap-

paratus; the latter of which they are now installing

to work from our City Hall tower. Xow I have
been bothered for months, night and day, by
deadly electric waves being trained on me and my
home, and also on my mother, who is a woman
over seventy years of age.

"I have been shocked almost to death several

times by wireless electric waves and have had
other dirty work done on me unfit to write. This
wireless apparatus is trained on me now while

I am writing this letter, and has been trained on
me all day. I am almost positive that this dirty

work is done on me from our City Hall, by the

Republican Party that is in power in this city.

We have a bad administration here and they have

been denounced as thieves in public print here.

I am a steam engineer and have had some
electric experience with dynamos up to - .

: :

:

volts and have been reading up wireless now and
then for the last sLx months.
My house is only a two-story affair, about 23

feet from the ground to the roof, not much height

for wireless.

As I believe that you are well versed on wire-

less, what would you think best for a fellow to do

in such a case? I went to a couple of lawyers,

but that did not stop it. I reported the case to the

United States Government at Washington and still

ir is trained on the house.

A fellow has a job to get any rest with a machine
like that buzzing on your ears and vibrating on

your brains all night.

The wireless telegraph engineer felt that

he ought to answer this appeal, but as the

technical points involved were too deep

even for a brain steeped in wireless knowl-

edge, he decided to put his answer in the

form of a sort of fairy story, better tuned,

as he thought, to the receiving apparatus of

his Philadelphia correspondent. So he ans-

wered as follows:
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Your highly interesting letter received today.

It is indeed a great shame that the wireless station

has been placed so near your house. This is con-

trary to the Jeffersonian Democracy and the

Declaration of Independence, and you, as a free

born American citizen, should fight it from begin-

ning to end.

In my long experience in the wireless field, and
voting the democratic ticket, I have never known
of such a case of republican extortion. They are

trying to force you to vote their ticket. Don't do
it. Insulate your body as I will explain to you
later on, and then you can bask in the deadly

electric waves with impunity. In fact, the waves
will give you a vigor and feeling that you have
never had before.

Ah! if you could only do as the cannibals of the

Bazoo Islands did to a naval wireless expert some
time ago. The navy erected a high power station

on the Isle of Bazoo. This island was dry and
sandy and the natives, owing to the non-conductive
influence of the ultra violet rays would often feel

a faint tingling sensation. They instantly knew
what it was. It was caused by the naval expert

pressing the key which turned loose several million

volts on their island. All the vegetation was
shrinking up and drying. But the climax came.
One day the ill-fated King Cephas of Bazoo

was walking down the beach when a flash of light-

ning from the top of the wire that sticks up in the
air, sprang down, hit him between the shoulders,

and he fell over stone dead.
The natives knew the reason. They instantly

made soup out of the wireless expert and are now
wearing the Leyden jars for watch charms.

This was caused by the enormous voltage be-
coming stored up in the air and ground and mak-
ing a discharge like lightning. This will always
happen around a high power wireless station.

The Philadelphia station will no doubt have a
like discharge at an early date which will tear down
buildings and possibly injure a few people.
The best way to protect yourself would be to

wear a feather duster, which are worn by all

wireless operators. I will tell the secret of how
it is made to you, but be sure to keep it confiden-
tial, for only a few of us know. First take a com-
mon linen duster and soak it in LaPage's glue.

Now put the duster on and cut open a feather
bed and roll in it for about fifteen minutes. Be
sure that feathers adhere to all parts of the duster.
The above duster is a practical guarantee against

the wireless waves. You need have no fear while
wearing it.

CONSTRUCTION AND ADJUSTMENT OF
THE TUNING COIL

So many questions are received regarding
the construction of the tuning coil and how
to connect it to the circuit that it is deemed
advisable to repeat the description contained
in Mr. Laughter's article on "Wireless
Telegraphy Made Simple," which explains
a simple form of coil easily made by any
amateur.

Such a coil consists of an insulating

cylindrical frame wound with 115 turns

of No. 18 bare tinned copper wire, the

turns being 3-32 of an inch apart. Slide

wire contacts are provided which work up
the frame and make contact with the various

turns of the wire. The scale is provided in

order that the operator may note the number
of turns to use, with a station of a certain

wave length. The connections of the re-

ceiving tuning coil are shown in the diagram.

Considering that all the instruments have

been connected at both sending and receiving

end, we may begin the tuning. The opera-

-Rccri-m* run,A/c,C:

CONNECTIONS OF TUNING COIL

tor at the sending end sends out a certain

letter at certain intervals, of, say, one minute
each, he continues to send and regulate the

movable contact over his tuning coil, noting

at what points the adjustments are made.
At the receiving end the operator moves
the slide wire contacts of his receiving coil

synchronously with the sending end. When
the point is reached where the clearest indi-

cations are heard, note is made of the time

and compared with the operator at the send-

ing end. It will be well, however, to go

over this operation several times so that the

best point will be found.

WIRELESS QUERIES
ANSWERED BY V. H. LAUGHTER

Condenser Operation

Questions.—(A) Kindly explain how a condenser
bridged around the interrupter on a spark coil

prevents sparking at contact points? (B) How is

a circuit made through a condenser when the

positive and negative coatings are separated by
a glass plate? (C) Does the installing of a new
telephone in a subscriber's house necessitate the

erection of a new wire from the exchange to the

subscriber?—H. G. N., New York, N. Y.

Answers.—(A) Refer to the article "Spark
Coil Construction and Operation" in the

May issue.

(B) See answer to A. R. W. in this issue.

(C) Several telephones can be worked
on one line by the addition of some special
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selective signalling arrangement. We would
refer you to the telephone manufacturers

for more extended information.

Spark Coil; Condenser Operation

Que;::: : — A What is the approximate spark
length of the following coil: Core 6h inches long,

h inch in diameter; distance between coil heads,

5 inches; iiameter of coil, 3 J inches; primary two
layers of number iS B. & S. cotton covered wire;

secondary 12 ounces of number 32 B. &: S. cotton

covered wire; condenser jc sheets of tinfoil, 3 by 6

inches; vibrator, usual type. (B) Please show by
diagram how to bridge a spark gap with Leyden
jars? (C) Can Leyden jars be used for a con-

denser in above coil? If so, are they connected
in the same way as ordinary type of condenser?
(D) Please explain the passage of an electric cur-

rent through a condenser.—A. R. W., Buffalo. X. Y.

Answers.—(A) The coil would give f
to J inch spark.

(B) The usual method is shown in the

diagram. (A) represents the secondary of

SPARK GAP BRIDGED WITH CONDENSER

the spark coil, (B) the spark gap and (C)

the condenser.

(C) In answer to both your questions,

yes.

(D) If two electrical conductors are

insulated from each other and one is charged
with electricity a charge of opposite sign

or polarity is induced in the other conductor

by a phenomenon which is known as in-

duction. This principle is applied in the

ordinary Leyden jar or condenser. The
conductors in this case are separated by
glass or other dielectric. If a condenser
be included in an alternating circuit the

conductor on one side of the plate becomes
alternately positive and negative and by
induction charges are produced on the con-

ductor on the opposite side, also alternately

positive and negative; therefore, if the cir-

cuit is closed, alternating current will flow

through it, although there is actually an in-

sulator in the circuit in the form of the

glass plate. An alternating current wave
comes along the conductor till it comes to

the glass, induces a charge in the conductor

on the other side which passes the wave
along through the circuit. As an analog}-,

suppose we have a vertical, elastic wall

(representing the glass plate). Xow hang
two pendulums so that the weights just

touch the wall. Then draw back one

pendulum weight and let it fall against the

wall. Its force will be transmitted through

the wall to the other pendulum which will

be swung outward by the push exerted by
the wall surface, although there has been no
direct contact between the two pendulums.

The motion of the pendulum corresponds

to the rise and fall of an alternating current

wave, the wave on one side of the wall in-

ducing a like wave on the other. Direct

current on the other hand will not pass

through a condenser because there is no
phenomenon of induction present because

there is no rise and fall in voltage. It is

the same as if we let the two pendulums rest

against the wall and then pushed steadily

on one of them. There is no force exerted

on the other and the two are perfectly "in-

sulated," in a mechanical sense, from one

another.

Spark Coil

Questions.— (A) What size condenser would I

need to cut the sparking down at the vibrator?

The coil has a 6^-inch core. (B) Would linen or

silk wrapped around the primary, to a thickness

of 3-16 inch, be enough to insulate primary from
secondary if boiled in pararhne? (C) How far

would this coil send with delicate receiving instru-

ments at the other end? (D) How many meters
capacity was the tuning coil described in March
issue? (E) Will you please give me instructions

to make a condenser for receiving end?—R. P. G.,

Salisbury, X. C.

Answers.—(A) The coil you describe will

give a fat spark and send to a good dis-

tance for wireless use, but we doubt very

much if the spark will be one inch long.

Approximately 1,000 square inches of foil

should be used for the condenser.

B Yes.

(C) Possibly five or six miles.

(D) We do not know exact number of

turns and therefore cannot give you a

suitable answer.

(E) Condensers for the receiving end are

of numerous types. To describe a variable

condenser would take up too much space

for this department. A fixed type which
is often used can be made by building

up with alternate tin foil sheets three by four

inches in size, on pararnne paper. Six

such sheets would answer. By referring
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to the article on "Spark Coil Construction

and Operation," Part I, you will find a

more complete description of how to build

up a condenser.

Transformer
Questions.—(A) I have a closed type of trans-

former operating on the no volt A. C. current.

I use no interrupter or condenser and obtain a
quarter inch spark. About how far can I send
with such a spark? Would an interrupter and
condenser improve spark and if so, what type
of interrupter shall I use? Should the key be
placed in the primary or secondary circuit? (B)

By using a chemical rectifier, as was described in

the March number, could I successfully operate
the closed core transformer, using either a make
and break interrupter or electrolytic interrupter?

(C) By using lamp resistance, would the current
from the rectifier operate a wireless spark coil?

—

G. A. L., Springfield, 111.

Answers.—(A) You should be able to

send up to 50 miles under good working
conditions with this transformer. The in-

terrupter or condenser would prove of no
advantage. However, in the secondary cir-

cuit a battery of condensers should be in-

cluded. The key should be placed in the

primary circuit.

(B and C) Transformers are not used
with interrupters. The transformer will

give good results if operated direct on the

no a. c. circuit. By using a lamp resistance,

as you state, the current would operate a
spark coil.

Coil Operation with Interrupter

Questions.—(A) Will it injure an induction coil

of the following dimensions to use it on no volt

alternating current with a Wehnelt interrupter:

core 1 inch in diameter, 8 inches long, wound with
three layers of No. 12 D. C. C. wire; insulating
tube between primary and secondary \ inch;

secondary wound with a,\ pounds No. 34 D. C. C.
copper wire in 40 sections with paper insulation

between each; section 4 inches in diameter boiled
in paraffine wax? (B) What size spark ought I

get with this coil ? How long may I leave the cur-

rent on without injury ? (C) How much resistance
ought to be interposed and should the lights be
connected in parallel? (D) Are Leyden jars

bridged across the spark gap necessary? (E) Is

it necessary to use a condenser on the receiving
set and of what use is it?—R. S. K., Owensboro,
Ky.

Answers.—(A) The coil can be used on
the a. c. circuit, but it would be advisable

to connect an ordinary lamp in series.

(B) The spark would be very short. If

you get a J-inch spark you can consider the

results to be excellent. By using the lamp
resistance the coil can be used indefinitely

without injury.

(C) You can determine the exact amount
of resistance best by actual experiments.

(D) The set would not operate at all

unless the Leyden jars were used.

(E) Not unless the receiving set is of

the tuned circuit type. The condenser

serves to cut down the static currents and
is a necessary part of the tuned receiving

set.

Wave Length; Detector; Antenna
Questions.—(A) About what wave length do

most of the large wireless stations use? (B) Will

it damage copper wire to burn the insulation off?

I want to use it in my antenna. (C) Can the

platinum wire out of an electric light globe be
used in making an electrolytic detector ?—L. L. K.

Answers.—(A) Four hundred and twenty-

five meters is the wave length in use by the

majority of the commercial stations.

(B) Not unless the insulation is too heavy.

(C) A very simple detector can be made
by breaking the top of an incandescent

lamp and removing the filament, leaving

the platinum wires exposed. A solution

of nitric acid is now poured into the bulb,

and the connection made the same as for

usual type of self-restoring detector. Such

a detector, however, is not very sensitive.

Spark Coil; Receiving Set

Questions.—(A) Would a six-inch spark coil

send messages fifty miles? (B) Would the amateur
receiving apparatus described in the February

number receive up to the above named distance?

(C) What amount of battery and what kind would
be needed to operate a six-inch spark coil?—L. T.,

Minneapolis, Kan.

Answers.—(A) For sending up to 50
miles we would by all means recommend
a 400-watt transformer.

(B) Yes, if connected to an aerial of

about 100 feet in height.

(C) Six to eight common dry cells would

operate the six-inch coil.

Spark and Tuning Coil

Questions.—(A) Can the jump spark coil that

is used for gas-engine ignition be used for a \-

mile wireless set? (B) If not, what size induction

coil should be used? (C) Please explain the use

of the tuning coil. (D) Is it necessary to use a

tuning coil?— J. H. K., Cleveland, Ohio.

Answers.—(A) No.
(B) One-fourth or one-half inch.

(C) To regulate the wave length.

(D) No, not for ordinary experimental

purposes.



ELECTRICAL MEN OF THE TIMES

FRANK W. FRUEAUFF

A new president has just been chosen for

the National Electric Light Association,

the great national organization of representa-

tive electric central station men. His name
is Frank W. Frueauff, and he hails from

Denver—City of Lights. He said on one

occasion, "You can tell the whole electrical

fraternity that we believe in sensationalism,

out in Denver, in the matter of electric

central station advertising," and that is the

keynote of his success

—to tell all the people,

all the time, by every

conceivable method, of

the advantages derived

from the use of elec-

tricity.

Although only 35
years of age, Mr.
Frueauff has been
identified with the

lighting companies of

Denver for nearly 18

years. It is a long

climb from meter-

reader to vice-presi-

dent and general man-
ager, but he made it

in 13 years and has

held the latter position

with the Denver Gas
and Electric Company
since 1904.

But the guiding of

the destinies of this

large plant—in itself enough for almost any
man—is not his only work. \ He is also a

partner of Henry L. Doherty Sz^Co,, owners
and operators of a score of large lighting

plants scattered throughout various states

from Colorado to the Atlantic, and famili-

arly known as the "Doherty interests."

Consequently he holds executive positions

in a large number of these individual com-
panies which are controlled from the cen-

tral head—the Doherty company. He is

vice-president of the companies at Lincoln,

Neb., Pueblo, Colo., Lebanon, Pa., and of

the Doherty operating company. In addi-

tion he is secretary of the Lacombe Electric

Co. in Denver, treasurer of the Summit
County Power Co. in Colorado and director

of the Massillon (Ohio) Electric and Gas
Company.
Mr. Frueauff holds memberships in the

National Electric Light Association, the

National Commercial Gas Association, of

which he is past president and in the Col-
orado Light, Power and Railway Associa-

tion. He is well known in these associations,

and this, together with his approachable,
likeable and interesting qualities, has won

him a host of friends

from 'Frisco to New
York City.

Out of the dreams
that busied the young
mind in the days when
Leadville spelled the

boundaries of Frue-

auff's life has come a

career which has made
the electrical world

pause and take heed.

The tribute which one

of the largest news-

papers in the city of

his activities pays to

him shows the general

esteem in which he

is held.

"It is just another

little story of the self-

made man, another il-

lustration of the limit-

less possibilities for the

boy of courage and
nerve and persistence who stands strong

against the winds of adversity.

"All great men did not begin their careers

on the street corner in the company of the

veriest gamins, but many great men did.

And if they did not, they like to talk as if

they had.

"When the National Electric Light Asso-

ciation, in session at Atlantic City, N. J.,

tendered its highest office to Frank W.
Frueauff, a note of encouragement to strug-

gling young manhood was flashed across

the country and reverberated through the

mountain fastnesses of Colorado, where

Frank Frueauff used to dream of success and

make his plans for a future which reckoned

on no compromise with the little word 'Fail'."
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HOUSEHOLD
MISSION DESIGNS IN LIGHTING FIXTURES

From the old Span-
ish regime in Cali-

fornia, with its mem-
ory of Franciscan
friars, we have adopted
what is known as

the Mission style of

furniture and interior

decorative finishings.

Symmetrical and plain,

this style lends a quiet

elegance to a room
which must not be
marred by the harsh

glare of metallic fix-

tures. A room so. fin-

ished should therefore

have Mission*?, lighting

fixtures, of which there

are various types now
available. They are

made almost entirely

of wood and stained

art glass, the same
stern lines and massive
structure 'prevailing [as

in the furniture.

A few noticeably ar-

tistic designs of elec-

tric fixtures here shown
will meet the approval

of those who contem-
plate following the Mis-
sion style. The fix-

tures are made up com-
plete, ready for use,

even to the sockets for

the incandescent bulbs.

The • material . is care-

fully selected oak,

weathered finish, hand SIX LIGHT CEILING FIXTURE

rubbed and waxed.
It is 'hard to imagine

a more artistic hang-

ing fixture than the six-

light piece for lofty

rooms or for a high

ceiling reception hall.

The four pendants are

about four inches square

by thirteen inches high,

wired for one light each.

The upper ceiling piece,

from which the four

pendants are hung, is

also illuminated by two
lamps, either plain glass

or art glass being used.

Manifestly a simpler

adaptation of this style

would be to use a sin-

gle one of the pendant

lights for den or ves-

tibule.

^ Appearance of the

piano or desk may be

greatly improved by a

lamp fixture made
especially for the pur-

pose, and at the same
time a soft light may
be thrown directly on

the desk or on the

music and piano keys.

The combined desk

and piano lamp shown
in one of the illustra-

tions is adjustable, the

arm holding the lamp
and shade being slid-

ably mounted in a

base piece sufficiently



252 POPULAR ELECTRICITY

heavy to maintain the equilibrium of the unit.

Two styles of electric portables are also

shown, being designed for two lights each.

The one at the left stands 24 inches high

with the necessary cords and plugs for at-

tachment to the lamp socket.

The above are only a few examples of

the many beautiful designs which mav be

PIANO OR DESK LAALP

with a spread of iS inches. It is strictly

Mission in design and will harmonize and
lend effect to any room finished in Mission
exclusively. The shades are of plain or

art glass with seed or cut bead fringe. The
other portable is of about the same height

with hand carved wood panels in the shade,

back of which is the art glass, giving a very

worked out in the quaint style which had
its beginning so many years ago when the

TWi» LIGHT ELECTRIC PORTABLES

pretty effect. The base is also hand carved,

with carved inserted panels. This latter

makes an especially elegant portable for

the parlor. Both are furnished, cf course,

old friars were their own architects and
builders and their materials hewn timbers

from the forest trees surrounding the mission

houses in the wilderness.
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PORTABLE FLOOR LAMP
A portable floor lamp is a welcome addi-

tion to the electrical equipment in any-

home, and is just the thing for a card game
in the evening, when a table light is in the

way, or for the piano, or to read by when
you wish to be at ease in the Morris chair

PORTABLE FLOOR LAMP

in any part of the room. Such a lamp is

shown in the picture illuminating an easel

and painting. The lamp is made with a

black enamel iron base or stand on which

is a six-foot upright of old brass finish.

At the top is a one or two-foot arm for

carrying the lamp and shade, which can

be swung in any direction. The lamp can

be adjusted to any height without the an-

noyance of thumb screws.

PERFECTING THE ELECTRIC IRON
No source of heat is so well adapted for

ironing work as electricity, which is always

ready in an instant and ceases to be, the

very moment it is dismissed. Ironing by
electricity banishes the hot, dirty and bother-

some stove and the oppressive, heated at-

mosphere of the laundry. It saves

countless steps and precious en-

ergy. It saves about half the time

and permits the ironing or pressing

to be done at any time or in any

place from the ladies' boudoir to

the back porch. The cost of

operating is very slight, in fact,

less than any other method.

The electric flatiron, the inven-

tors found, could not be perfected

as it ought to be until a different

and better heating unit was dis-

covered. The heat in an electric

flatiron is the result of the electric

energy "working" to get over a

certain resistance. This resistance

in the old irons was in the form of

coils of German silver wire which

heated nearly red hot when the

electricity flowed through. It was

to improve this "heating source"

that a small army of scientists and

inventors went to work in their

laboratories testing all the com-

mon and rare metals and ex-

perimenting with the different

alloys.

The result of all this laboratory

research was the discovery of

"calorite," a new high resistance

alloy for a heating element that

has 70 times the resistance of

copper and three times that of

German silver. This new metal

is capable of withstanding oxida-

tion to a point several hundred

degrees hotter than any metal pre-

viously used for electric heating

purposes as it melts only at the

extreme temperature of 2,370 degrees

Fahrenheit.

Nearly all of the experimental electric

irons depended upon coils of German silver

wire or kindred alloys for the necessary heat.

But with the discovery of "calorite" it is

now possible to stamp out a single flat grid

or leaf shaped unit conforming to the face

of the iron; this can be clamped firmly in

the body of the iron insuring ;in even dis-
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tribution of heat over the working surface

and supplying the energy where it is most
needed, along the toe, heel and side of the

iron. The new leaf unit is as durable as

the iron itself.

With an indestructible heating unit and
good substantial plug and cord connections

there is nothing to wear out about an

electric iron and nothing to get out of order.

There is no reason why such an iron should

not wear a lifetime.

OZONIZING WATER
Ozone is a form of oxygen which chemists

represent by the formula
3 . It is made

up of molecules containing three atoms
of oxygen instead of two as in the ordinary

form of oxygen as it exists in our atmos-

phere. But the ozone molecule is very

"unstable" and will not exist as such for

any great length of time. The bond which
holds its atoms together is very weak, and
one of the atoms is bound very soon to tear

itself away and combine with an atom of

some other element for which it has a stronger

affinity—for instance, carbon. Now the

solid matter of ordinary germ life consists

largely of carbon, so the ozone readily parts

with some of its oxygen atoms to combine
with the carbon of the germs, thereby

"oxidizing" the carbon, which amounts
really to burning. Thus germ life is de-

stroyed by ozone.

This principle is applied in various ways
for purposes of sanitation, particularly to

the purification of water. The city of

Paris, after many years' experience with

sand filtration, has recently adopted a

process of purifying its water supply, de-

rived from Marne River, by means of elec-

trically produced ozone. This decision has

been reached after ten years of careful ex-

periments in which ozonization has been

placed in competition with filtration in all

its forms.

But the ozone process is not alone appli-

cable to work on a large scale, for apparatus

is now made for purifying small quantities

of water to be used in the home. A small

installation of this kind is shown in the

picture.

An electric switch is turned and two or

three valves are opened and the operation

needs no further attention. Alternating

current, which is most commonly used for

lighting purposes, is stepped up in voltage,

by a transformer in the cabinet, to an elec-

trical pressure of 10,000 volts. This high

pressure causes the electricity to jump
across an open space between hundreds of

little discharge points, causing what is

known to electricians as a silent discharge.

This silent discharge changes the oxygen
of the air into ozone. The suction of the

water flowing through the system of tubes

and jars above draws the ozo:ie from "the
1

*
point where it is generated and at the same

WATER OZOXIZER

time causes a continuous supply of atmos-

pheric air to pass over the discharge points.

The ozone is then drawn into the pipes and
mingles with the water, sterilizing it. J

g are alreadyOur sweeping and dustin

electrified: exit the broom and enter the

electric pneumatic cleaner. It almost seems

as though we would soon have an "electric

cook and housemaid," completely auto-

matic, capable of doing the work for a large

family in a couple of hours' use per 'day,

and started and stopped at the turn of a

switch.
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SECTION
EDISON'S EARLY ELEGTRIG LOCOMOTIVE

Every boy who is ambitious to make a

name for himself in the electrical profession

of course has Thomas A. Edison as his

model—Edison who invented the incan-

descent lamp, the phonograph and a hun-

dred other things, and who started out in

life as a telegraph operator up in Michigan.

During his ca-

reer Edison has

had a hand in

almost 'every-

thing electrical

and among
other things he

was one of

the pioneer in-

ventors in the

electric railway

field. In the

early part of

1880 he con-

structed an
electric railway

some 90 rods

in length at

Menlo Park,
N. Y., over
which he oper-

ated one of the

queerest look-

ing locomotives

that could be

imagined.
Some of the

junior readers

have doubtless

never heard of

this achieve-

ment of their edison's early electric locomotive

hero, so the accompanying picture is re-

produced to show this odd forerunner of

the electric car.

Right in front is the electric motor, belted

to the axle, and it isn't the kind of motor
that is used nowadays. It is the old Edi-

son motor—for^Edison had been working
on motors some
time before he

applied one to

a locomotive.

The motorman
did not pound
a foot gong as

he does now.

He rang a bell,

as does the en-

gineer on a

steam locomo-

tive. There
was also an

odd looking

searchlight,
and in the pic-

ture it appears

to be a sus-

pended incan-

descent lamp.

Odd as this

locomotive
may look to-

day, it was
nevertheless
thought to be

a very won-

derful and
perfect affair

some_2o years

ago.



PLAYING BASE BALL AT NIGHT
BY J. R. SCHMIDT

The first real base ball game ever played

after dark took place on the night of June
17th at the National League base ball park

in Cincinnati. Dating from that time,

throughout the summer and fall months,

there will be base ball games at night (the

regulation game with regulation ball and
bat), track meets and other outdoor sports.

All this is made possible by one of the most
wonderful electric searchlight equipments

ever installed. The
night baseball scheme

is backed by a regu-

larly financed company
of which Mr. August
Herman, well known
base ball magnate, is

president and manager.

And it is said that over

$5,000 was spent on

the lighting equipment
alone, in order that

the Cincinnati "fans"
might enjoy their favor-

ite game after work-

ing hours.

Mr. George F. Ca-

hill, an electrical engi-

neer, inventor of the

system of illumination,

says no instrument

has been found as yet

that will measure the

intensity of the light

thrown upon the field

by the searchlights, but

he claims that the

illumination from a

single lamp is many
times stronger than that

from any other known
electric light. It is evi-

dent that the light must
be strong and steady

to permit of playing the

game with any decree

of accuracy. The two

pictures on the next

page are from photo-

graphs taken at night

with no other source

of illumination than

the searchlight, and

rent at no volts.

SEARCHLIGHT AND TOWER

although there are naturally defects in the

negatives they give a good idea of the

almost daylight brightness which prevails

upon the field.

The construction of the lamps is original

and simple enough. There is a large gal-

vanized iron hood, bell shaped, in which
burn specially constructed carbons if
inches in diameter. These lamps take cur-

No lenses are used to

concentrate the rays

but the hood directs

them upon that part

of the base ball field

where they are most
needed. The current

supplying these lamps
is manufactured upon
the grounds by an
alternating current

dynamo of 235 volts,

250 horsepower. There
are 14 lamps in all

and the excess current

developed is taken care

of by large wire rheo-

stats as shown in the

detail picture of the

lamp.

These unique lamps
are located at con-

venient points encircl-

ing the big field.. Ten
of them are mounted
on steel towers 100 feet

in height. They are

arranged in pairs and
their illumination is

so. intense that every

corner of the field is

almost as bright as day-

light.

The towers are so

situated that there are

lamps behind each

fielder while others are

mounted upon the

roof of the covered

bleachers and the
grand stand, but situ-

ated so that their rays

will not blind the

players.
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PLAYING BASE-BALL AT NIGHT ON THE ELECTRICALLY ILLUMINATED FIELD IN CINCINNATI
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SELF EXCITED ALTERNATOR
BY FRED R. FURNAS

There are a great many interesting ex-

periments possible with alternating current,

which the average student of electricity

cannot perform on account of not having

this form of current available.

The device illustrated in this article shows

how any small shunt wound, two-pole direct

current dynamo may be converted into what
is known as a

wk
self-ex-

cited" alternator. If your

dynamo is series wound,
that is, with the two field

coils connected in series

with the armature, you
cannot use this device

unless you "excite" or

energize the field from dry

batteries in a separate cir-

cuit. The field coils of

all dvnamos, whether al-

In large alternators the necessary direct

current for the field is generally obtained

from a small direct current generator, under
which arrangement the machine is said to

be "separately excited." In some machines,

however, a commutator is used to change

part of the armature's output to direct cur-

rent for exciting the fields. The machine
is then " self-excitin?," and to this class

Fig. i belongs. Fig. 2 shows the armature

Brass rmjr co/?nected

to tt>p ieg/nent

CT^o-s/te Seg/nenT grounded

to Xke Sh*ft

FIG. 2. METHOD OF COXXECTLXG

core with the windings left oft" to avoid

confusion.

Connect a segment of the commu-
tator to the shaft in any convenient

way, soldering the joints. The writer

used the method shown in the draw-
ing, connecting to the shaft on the

back side of the armature by means
of a wire, as the windings interfere

with getting to the shaft on the front

side. There is usually room enough
under the armature bands to push a

wire through one of the slots as shown.

FIG. I SELF EXCITED ALTERXATOR

ternating or direct, must be supplied with

direct current, as alternating current re-

verses its direction of flow many times per-

second, and the magnetism set up through
the armature would reverse just as often,

preventing the dynamo from generating

current.

Alternating Current

The segment directly oppo-

site the first is connected to a

brass or copper ring mounted
on the fibre clamping ring used

on all small commutators to

hold the segments together. In

attaching your brass ring, be

sure that it is insulated from
the commutator.

The brush holder is rigged

as shown in Fig. i, with a
rather stiff strip of spring brass for a brush
to rub on the ring. The binding post bolted

through the upright iron support must be
well insulated from the latter, and a small

flake of mica must be pasted under the

point of the adjusting screw (s).

The binding post attached to the brush
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is one terminal for the alternating current.

The other terminal for the alternating cur-

rent may be connected to any convenient

place on the iron frame of the dynamo,

where it is handy to attach a wire. Wipe
the oil from the bearings, and use graphite

instead, although this is not strictly neces-

sary. Only just enough direct current will

be taken from the armature to magnetize the

field, when alternating current is being de-

livered, but if so desired, alternating cur-

rent and direct current may both be taken

out at the same time, the direct current being

taken off from the commutator brushes in

the usual way.

ELECTRIC ALARM CLOCK
The accompanying diagram indicates an

easy way to rig up an electric alarm and is

practically self explanatory, (A) and (B)

being the points of contact and the dotted

lines being the connections made at the

back of the board on which the apparatus

is mounted.

The board is about 10 by 12 inches and
has an ordinary bracket shelf about four

inches wide. The battery (one dry cell)

stands on this shelf, also the clock, which is

an ordinary alarm clock of cheap grade.

Under the shelf or in any part of the room
or in another room is fixed a 2\ inch call

bell with an ordinary one-point switch.

Contact points (A) and (B) are merely

two screws standing out about | inch from

the board and f inch apart, to which the

wires are attached, and (C) is a small screw

hook on which to suspend the clock.

Simply wind the clock and set the alarm

at whatever time you wish, placing the

key on the back of the clock which winds

the alarm perpendicularly between (A) and
(B). The switch is then put on the con-

necting point. When the alarm goes off

the key at the back of the clock turns, con-

necting points (A) and (B)., which com-
pletes the circuit and rings the bell, until

the switch is turned off..

SIMPLE ELECTRIC HEATER
BY PHILIP M. EAMES.

It is a simple matter to build a small

electric heater, which, although it may not

be quite as efficient as the ones turned out

by the big companies who have spent years

in experimenting on the subject, neverthe-

less will be .found to work quite satisfac-

torily and will at the same time afford the

builder a new type of apparatus on which

to demonstrate his constructive ability.

The material needed (and cost of same)

to build an electric heater are as follows:

3 feet No. 14 asbestos covered wire 10
2 pieces of sheet copper 14" x 6" x 1-32" 35
2 pieces of sheet asbestos 14" x 3!" x \" 10

1 piece of sheet asbestos 12" x 2" x |" 05
50 feet No. 14 bare german silver wire 20

Total 80

Proceed to wind 108 turns of the German
silver wire around the small piece of asbestos,

ELECTRIC ALARM CLOCK

seeing that they do not touch at any place.

Put the two loose ends of the wire through

the asbestos to hold them firmly.

Place this piece of asbestos (the one with

the wire on it) between the two larger pieces

arid bolt them together with some binding

posts (the ones that come off the carbon in

dry batteries will do). Connect the as-

bestor covered wires with the ends of the

resistance wire, and run them out of one

side of the heater. Put the whole between

the copper sheets and rivet them together.

This heater will be suitable for no volt

alternating or direct current.
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AUTOMATIC BEDROOM LIGHT
A very convenient bedroom light may be

fitted up by using what is called "burgla

alarm matting," obtained at electrical supplyr

Manifestly another use for the matting
would be to place it in front of the door and
connected to an alarm bell instead of a
lamp. In that case any one entering the

door and stepping on the

mat would cause the bell

to ring.

AUTOMATIC BED ROOM LIGHT

stores. This matting is made especially

for the purpose and is so interwoven with

wires that merely stepping on the mat at

any point will close a circuit connected to

two terminals supplied at the edge of the

mat. To arrange a bedroom light connect

up as shown in the diagram.

Use a miniature six-volt lamp and three

or four dry cells in series as shown. Connect
one side of the battery to one terminal of

the mat. From the other terminal of the

mat run a wire to the lamp, and then con-

nect the other terminal of the lamp with

the other side of the battery.

Everything is now complete. In the

night step out on the mat, trusty revolver

in hand, and, Presto! the lamp lights up,

enabling you to shoot the burglar exactly

in the center of the heart. Or, if there is

no burglar there, you can easily convince

yourself that you only got up to see what
time it was anyway.

Take
turns

care

pass

PRACTICAL GALVANO-
METER

BY GORDON PHILIP.

As an amateur experi-

menter, I have often felt

the need of a delicate gal-

vanometer, and here is the

description of one I made
after some experimenting.

The cost is but trifling, and
when well made the in-

strument is as delicate as

could be wished.

The material used in its

construction can be found
around any workshop or

in the scrap heap. For
the core a piece of iron

or steel tubing about two
inches in length and the

same in diameter, is need-

ed. Drill two holes through

the tube in the middle and
on opposite sides as shown
in the diagram. Now wind
on several layers of fine

wire, the more the better.

in winding not to let any of the

over the holes. Mount the coil

PRACTICAL GALVANOMETER
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thus formed on a suitable base and give

the whole a heavy coating of shellac. A
long battery binding post can be used in

fastening the coil, the screw passing through

one of the holes drilled in the tube.

The needle, or in this instance it is a vane,

is an ordinary safety razor blade magnetized
by rubbing it with a bar magnet. Suspend
it by means of a long silk fibre. Place it in

the centre of the coil and pass the thread

up through the hole. The upper end of

this thread is attached to the top of the case

in which the instrument is to be kept. A
tall box with a glass front will do for the

case. The ends of the coil are fastened to

two binding posts taken from old batteries.

. To use the instrument have the strands

of wire parallel to the needle, which will

point north and south if not close to a

magnetic body. As the needle does not

come quickly to rest some patience may be

needed in using it. A brass pin set in

the coil will prevent the needle from

whirling around when the current is first

applied.

With such an instrument the current

given by a small motor, when the armature

is whirled in the fingers, can easily be de-

tected by the deflection of the suspended

blade, and with five or six cells the current

that passes through a person's finger can

be registered if a little care is taken.

AN OPEN CIRCUIT TELEGRAPH
BY GLEN M. ROYSTON

The plan for an open circuit telegraph

system shown in the diagram differs ma-
terially from the one shown in the March
issue of Popular Electricity, and no doubt

When the line is not in use, the switch

is kept on (i) in the two point switch and

the circuit breaker (c) is closed. This

applies to both ends of the line.

L I /%/£.

ah o?m
CIRCUIT TELEGRAPH

L I A/ £

L.JA/E

OPEN CIRCUIT TELEGRAPH

some of the junior readers will find pleasure

and experience in building and operating such
an equipment. The diagram shows very

plainly how all the parts are connected, and
when properly put together the mode of

operation is as follows:

Now suppose (A) wishes to talk to (BV
He puts his switch over on point (2), which

brings his batteries into the circuit. Then
(A) calls in the usual way. The batteries

at each end must be strong enough to run

both instruments on one set of batteries.



QUESTIONS AND ANSWERS
Readers of Popular Electricity are invited to make free use of this department.

Knowledge on any subject is gained by asking questions, and nearly every one has some
question he would like to ask concerning electricity. These questions and answers will be
of interest and benefit to many besides the one directly concerned. No consideration will

be given to communications that do not contain the full name and address of the writer.

Magnetic Release Locks

Question.—I wish to install some electric door

locks in my home and do not know just how to

arrange them. I want to operate them with dry

batteries. Will you give me some idea by draw-

ings how these locks operate, how they are installed,

and the best way to connect them.—E. F. S., Chi-

cago, 111.

Answer.-—In Figs, i and 2, the interior

parts of a magnetic release lock are shown.

Similar parts are lettered alike in all figures.

,^

z

re

M

Z M
,e

fig. 1 MAGNETIC RELEASE LOCK-

SIDE VIEW

Two dry cells connected as illustrated in

Fig. 4, through a push button, (PB) are suf-

ficient for operation. From (T) the circuit

leads through the coils, (MM), in series.

Closing: the circuit through the button,

r

FIG. 2. MAGNETIC RELEASE LOCK—PLAN

(PB), energizes the core of the magnets,

MM), attracting the soft iron armature,

(A). This pull is just strong enough to

overcome the tension of the spring, (S).

Referring to Fig. 2, (G) is released, and (E)

may be pushed back against the force ex-

erted by spring, (K), the release arm A
being pivoted at (P). In Fig. 3 is shown

a spring plunger, (SP). As soon as (E is

released by operating the push button (PB),

the spring plunger (SP) pushes the door (E)

back along (D), allowing one to pull the

door open. These locks are made with the

catch (E) extending, as in Fig. 3, or as in

Fig. 2, flush with the edge (F) and open

fig. 3. SPRING PUSH

under (E) at (R). This lock can be oper-

ated only by current through the coils, no

other means, as a key, being provided for.

£t=B

1,1 s
Locf^.

FIG. 4. CONNECTIONS

If the lock is placed on the door, Fig. 3, and

the wires concealed in the woodwork, two

sliding contacts should be placed at the upper

hinged corner of the door.

Making an Electromagnet

Question.—Will you tell me how to determine

the pull of an electromagnet?—H. McN., Corocal,

Canal Zone, Panama.

Answer.—Knowing the kind of metal of

which the magnet is made, look up in tables

compiled for this purpose the number of

lines per square inch this metal carries at the

saturation point, and also the number of

ampere turns necessary to cause this flux

density. Having a given voltage to work

with use the wire whose resistance is such

that bv ohm's law, (C=— ), C is what is re-
K

quired. Then from formula

B=i 3 r6.6V
rPu11 *" Pounds

3 A

where B=lines per square inch of magnet,

and A=lifting area of magnet in square

inches, by substituting, the pull in pounds

may be determined.
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Magnetos; Edison Three Wire System

Questions.— (A) What is the voltage ordinarily

obtained from a telephone magneto-generator? (B)
May a magneto armature be wound with heavier

wire for lower voltage and equipped with a com-
mutator for direct current ? (C) Can a magneto be
run continuously without weakening the field?

(D) Is blue vitriol the only necessary chemical to

make a gravity battery? (E) Explain the Edison
three-wire system.—O. M., Wayland, Mich.

Answers.—(A) The voltage given by a

magneto generator depends upon the speed

of the armature, the number of turns of

wire on the armature, the strength of the

magnetic field and the spacing between the

armature and the field faces. .One thousand

revolutions per minute is the usual speed of

hand driven magnetos. The voltage varies

from 40 to 80 volts.

(B) Yes, both field coils and armature

may be wound this way to reduce the voltage

and increase the current output. The
voltage, it must be remembered, however, is

directly proportional to the number of con-

ductors on the armature. The armature

may be equipped with a commutator to

furnish direct current.

(C) Yes, if not subject to vibration or

shock, for as you know this tends to lessen

permanent magnetization. A permanent
bar magnet may be demagnetized by sev-

eral sharp taps from a hammer.
(D) Yes.

£3 33 5
- c
+ o

FIG. I.

(T (E) Briefly, to step up to the principle of

the three-wire system, let Fig. 1 represent

two two-wire circuits, each operated by
no-volt dynamos. Assume lamps (A) and

fig. 2.

(B) placed as shown. It is plain that they

may be connected in series as in Fig. 2,

which does away with two wires (C) and
(D): but, in case one lamp burns out or is

turned off the other goes out also. For
this reason a third wire (E), Fig. 3, is ex-

tended from the middle point of the two

dynamos. By this arrangement any lamp
may be put out without affecting the others.

This middle wire is called the neutral (+),

because it is negative as to one conductor

fig. 3.

and positive as to the other outside wire.

In Fig. 3 the system is balanced, that is,

there are as many lamps on one side of the

neutral as upon the other. If, however,

as in Fig. 4, the load is not equally dis-

1

FIG. 4.

tributed, the neutral supplies the difference

as indicated by the arrows. If the lamps

are burning on one side only, the dynamo
on the other side will do no work, while the

neutral wire will act as positive or negative

main according as the working dynamo is

connected to the positive or negative main
wire. The less the load is balanced the

larger must be the neutral wire. This wire

is seldom made less than one-half the size

of the outside wires, and is often of the same
size. One of the points favoring the system

is the saving in copper wire. The outside

wires need be only one-fourth the size re-

quired for the same power delivered by

means of the two wire no-volt system.

With the neutral as large as the outside

wire the total amount of copper is only

i+i, or f of that required for the two-wire

no-volt system.

Condenser Capacity; Bell Operated by a

Solenoid

Questions.—(A) Please inform me how I can

make the following condensers: one of one-half

microfarad capacity and one of two microfarads.

(B) Can a bell be made to operate on the principle

of the solenoid, this being the hammer, and use

alternating current?—W. H. F., Denver, Colo.

Answers.—(A) See page 35 of May, 1909,

issue. A condenser of one microfarad

capacity contains about 3,600 square inches

of tinfoil.

(B) Such a bell could be made, the solenoid

being so arranged as to open the coil circuit

as it was drawn up.
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Transformer Taps for Various Voltages
—How may a transformer be arranged

so that with its primary connected to no-volt
mains. 5. io, 15 and 50 volts may be :ikeno£f the
secondare winding?—R. H. YY\. North Abington,
Mass.

Answer.—The diagram shows the manner
of connecting taps on the secondary to secure

the required voltage. Slightly more than 5.

Ifoi/.

o=«^

*- 55-

^lETHOD OI COXXECIIXG TRANSFORMER TAPS

10, 15 and 50 volts will be obtained as 1-10

of 50 turns is included between the 5 -volt

taps, 2-10 of 50 turns between the 10-volt

taps and so on, the ratio of the transformer

being 2 to 1.

Open and Closed Core Transformers; In-

duction Coil on Alternating Current— 'A What is the difference between
open and closed core transformers? (B) Which

_e more efficient? (C) Give dimensions of

- : : watt transformer fulfilling answer to (B).

(D) Can an induction coil be used on alternating

current. 11c v Its :
3 3

cycles, " amperes? I: so,

how?—F. H.. Alden, la.

Answers.— (A) In the open core trans-

formers the iron core forms the part on

FIG. OPEN CORE TYPE

which the coils are wound. Fig. 1 illustrates

this type. In shell or closed core trans-

formers the iron surrounds the coils. Fig.

2 shows the arrangement in the ordinary

closed core type.

(B) One important point to observe in

transformer construction is to so place the

coils with reference to each other that all the

Co *?£

:p-.

.

WA m
BIG. 2. CLOSED CORE TYPE

magnetic lines passing through one, must
pass through the other, thus avoiding

what is called magnetic leakage. We do
not know that one type is more ehicient than

the other as leading manufacturers employ
both types.

(C) Consider a core type transformer,

provide a circular bundle of wire 12 inches

in length by three inches in diameter, or a

mass of laminated iron of the same length

and cross section.

(D) Yes, by using the chemical rec-

tifier described on page 235 of this issue,

with resistance in series. See also Electro-

lytic Interrupter, page 245.

Six Volt Lamps
Questions.—(A) I have a 6-volt, 40 ampere-

hour storage batten' with which I am lighting

Tungsten 6-volt lamps. They are 6 candle-power
apiece. How many amperes do they require?

(B) How many hours service will there be if the

batten' is placed on one light? (C) How many
lamps can I use at one time without overtaxing the

battery? (D; What are the highest candle

power 6-volt lamps obtainable and where?—M.
W. 5., Chicago.

Answer.—(A) If you refer to the Tung-
sten sign lamp, would say that this lamp is

rated at 8 to 12 volts. 5 watts, and 4 candle

power. Watts -s-volts gives current; there-

tore ,5 ampere.
10 (average

(B) A 4c ampere-hour batten* should

furnish 40 amperes for one hour or one light

for 80 hours.

C That depends upon how long you

wish to use the batten-. The batten will

give its rating. You can of course use up
the 40-ampere-hour capacity quickly or by

using little current make the batten last a

longer time.

(D) The tungsten is the highest effici-

ency lamp now made. It may be purchased

from any lamp dealer or electric supply house.
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Morse Relay; Recharging Dry Batteries;

Telegraph Lightning Arrester

Questions.—(A) What size and how much wire

should I use to wind a 20 ohm Morse telegraph

relay? (B) Would the battery solution described

in answer to F. C. S., June issue, do to recharge

dry batteries? (C) Please give wiring diagram
and plan for telegraph lightning arrester.—C. R.

R., Turner, Ore.

Answers.—(A) A Morse 20 ohm relay is

wound with fourteen layers of No. 25 B. &
S. gauge silk covered wire on each core.

(B) Yes.

-? iSTFiurtENTS

§L -n

FIG. I. SIMPLE LIGHTNING ARRESTER

(C) Fig. i shows connections for a

lightning arrester and also the plan for same.

Two strips of brass are used. The upper
strip forms part of the line circuit. The
lower strip is separated from the upper one

by a small air space. When the line is

struck by lightning the electricity jumps
from the sharp points of the upper line strip,

across the air gap to the grounded strip and
into the earth.

FIG. 2. COMBINED LIGHTNING ARRESTER
AND FUSE

Fig. 2 shows a combination of fuse and
ground plate arrester. Between binding

posts (A) and (B) extends a piece of fuse

wire, protecting the office apparatus in case

of a cross with high voltage or lighting cir-

cuits. Two brass plates (C) and a ground
plate (G) are separated by layers of paraffin

paper, which, in case of a lightning discharge

from the line to binding post (B), are punc-

tured, the charge going to ground.

Induction Motor
Question.—Please inform me how I can convert

a 50-volt, 125 cycle induction motor into a 60 cycle

no volt machine; also change a 125 cycle, no volt

machine into a 60 cycle, no volt motor.—F. E.
B., Riverdale, Md.

Answer.—See answer to J. E. D., Dec,
1908, issue. For a good book on the sub-

ject write any publishing house of scientific

books for their catalogue in this line, and
select from it such as you think will answer

your purpose. If you state your need they

will be glad to advise you.

Condenser; Induction Motor; Volt Meter;

Liquid Rheostat; German Silver

Resistance

Questions.—(A) I have a one-fourth inch jump
spark coil which will give a short spark and then

stop for a moment. If it is the condenser, kindly

tell me how to make one for the coil. (B) Will

you give details of how to build an induction motor ?

'(C) Is there any way to stop the pulsations of an
alternating current ? (D) Can a small voltmeter

be easily constructed—one for about 90 volts direct

current, that can be left on the line. (E) What
liquid besides water would you advise for a liquid

rheostat ? (F) How much German silver wire

would it take to reduce no volts to 10 volts?

—

W. J. S., Binghamton, N. Y.

Answers.-—(A) Your trouble is probably

in the condenser. For your coil the con-

denser should consist of 25, three by one

and one-fourth inch sheets of tinfoil. See

"Spark Coil Construction and Operation,"

May, 1909, issue, for details of condenser.

(B) This is a question requiring elaborate

design and calculation and can hardly be

answered in this department.

(C) See answer to S. N., June, 1909, issue.

(D) See "To Make a Voltmeter," April,

1909, issue. For one of higher range must

refer you to standard instruments.

(E) Water and five per cent sulphuric

acid.

(F) That depends on the size of the wire.

275 feet of No. 35, "30 per cent" wire will

do the work.

Reducing Speed of an Induction Motor

Question.—I have an induction, 60 cycle desk

fan. Is there any way to reduce the speed to a low

rate and not increase the wattage?—M. S., Pine

Bluff, Ark.

Answer.—The speed of an induction

motor may be reduced by increasing the

number of poles, which is impracticable, or

by lowering the frequency. The following

formula applies:

S-2N
P

Where S=revolutions per second,

P=number of poles,

and N=frequency in cycles per second.

See answer to J. E. D., Dec, 1908, issue.
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Current Through Body; Bichromate Battery

— -. What :~ the E:r:r_res: current

that can be taken through the body without fatal

results? (B) I made a bichromate battery using

a quart fruit jar and put in four ounces of sulphuric

acid. Was this too much? (C) Does it dc any
good or harm to add more bichromate of potash
than the dilute sulphuric acid will dissolve?—C.

V. 5 . Three Oaks," Mich.

Answers.— A) We know that some per-

sons are killed by contact with low voltage

wires, while others come in contact with

high voltage and live. To explain this we
must remember that the current strength

depends upon the voltage and also upon the

resistance of the conductor which in your

question is the body. The resistance of the

body has been found to be variable. Men
working in a place where acid vapors or a

damp atmosphere prevail might have the

rr si stance of the body so lowered as to get

a fatal current through the body by contact

with a no-volt circuit. Cases are on record

where in a bath persons with the body wet.

and standing on grounded metal work have

been killed by no volts. We cannot answer
your question more definitely than by re-

ferring to Herr Hermann Zipp who has given

this subject much study. He tells of placing

one hand on a 1,000 volt transformer be-

tween the contact terminals. His system

received a severe shock but no other ill

effects. He says: ""If. however, the con-

tact had been made with both hands, a cur-

rent equal to ico milliamperes (.1 ampere)
would have passed through my system even
if the resistance had been as high a 10,000

ohms, and death would certainly have re-

sulted.'- It is also believed that the current

has a chemical action upon the body's

liquids, and for this reason the portion of the

body brought in contact with a circuit would
determine how much current could be re-

ceived without injurv.

B. Xo.

We do not know that any detrimental

effect would result. The usual proportions

for such a cell are: potassium bichromate. 1

part; sulphuric acid, 3 parts: water, 9 pans.

42 pounds. See answer to E. E.. March,

1909 issue, for construction of batten*.

Storage Battery to Run Motor

Question.—How can I make a storage batten-

that will run a J H. P. motor for three he u

not be too heavy?—H. R.. Muskogee, Okla.

Answer.—You do not state the voltage of

the motor so we assume So. that being com-
mon on automobiles. A battery giving 21

amperes for four hours would weigh about

Hydrogen

Questions.—(A) How is hydrogen gas pro-

duced? (B) What is its lifting power per cubic

foot? (Can hydrogen be compressed? (D) By
compressing same could the lifting power be in-

neased?—R. L.. Yisalia, Cal.

Answers.—Hydrogen may be obtained by
electrolysis as explained in the May. 1909.

issue. A second way is to dissolve mag-
nesium in dilute sulphuric acid. The hy-

drogen so obtained is very pure. The
chemical action is: H

:
50 4

—Mg=MgS0 4

—

H

2
. Eor laboratory purposes zinc may be

placed in dilute hydrochloric acid or sul-

phuric acid. The chemical changes are:

(1) H,SO,-Zn=ZnSO,-H,
(2) 2 HCl-Zn=ZnCb-H2.
B Allowing the specific gravity of air

to be represented by 1. hydrogen has a

comparative weight of .069: that is. its weight

as compared with an equal volume of air is

only one-founeenth as much. In the Soudan
War balloons were much used. From their

:rs:s a volume of hydrogen occupying -i.: ; :

feet was sirrhcient to lift a weight of about

15c pounds 3.coo feet up into the atmos-

phere. Its lifting power would also van-

according to the density of the air.

C Yes. In the war above noted hy-

droge- gas was put up at the gas station and

sent to the front, by compressing it in cylin-

ders twelve feet long by one foot in diameter.

Each cylinder, built of strong iron weighed

with the contained gas, hah a ton.

I You know the law concerning a body
immersed in water. The body loses in

weight the weight of the water displaced.

aid you gain anything by compressing

the immersed body into smaller spa

Study your problem by assuming the water

in a pail to represent the ocean of air around

the eanh. and a cork held at the bottom of

the pail to be a balloon moored at the sur-

of the eanh. Two men of equal

weight go swimming. One is closely built

and hard of muscle, the other is loosely

framed and larger. Which one will have to

exen the most energy to keep afloat. Why ?

The legislature of Xonh Carolina has

passed a law requiring all the railroads

within the state to equip their engines with

electric headlights of not less than 1,200

candle-power.



NEW ELECTRICAL INVENTIONS

ELECTRIC RAT TRAP
A unique rat trap devised by Byron S.

Ames of Williamsport, Pa., is shown in

the sketch and is said to do the work every

time. It looks something like the ordinary

electric bell, only it is larger. The lower

part of the metallic bell-shaped piece is

connected to one side of an electric circuit.

ELECTRIC RAT TRAP

The upper part, insulated from the lower

part as shown by the heavy black line, is

connected to the other side of the circuit.

On top is placed the usual bit of cheese.

When the rat goes to nibble at the cheese

he steps across the two sections of the bell

and receives a shock, and then it is his

funeral.

A NEW WAY OF TREATING TOBACCO
It is known among dealers in tobacco and

the manufacturers of products from tobacco,

that in the course of a year large quantities

TREATING TOBACCO WITH X-RAY

of the leaf are destroyed by small insects,

the chief of which possibly is Lasiderma
serricorna, commonly known as the cigarette

beetle. In addition to this beetle, however,
there are probably 150 other small insect

creatures which prey upon tobacco and oc-

casion its injury if not destruction. The

result of the devastating action of these

parasitic insects is the destruction of millions

of dollars' worth of tobacco during each year.

It is the object of an invention by Franklin

S. Smith of Philadelphia, Pa., to subject

tobacco to a treatment which not only will

destroy these insects but will also destroy

their eggs, the larvae, and the pupae, and thus

preserve the tobacco for an indefinite period.

It is necessary that this treatment of the

tobacco, for the purpose stated, shall itself

have no deleterious or injurious effect upon
tobacco.

He discovered the fact that tobacco may
be subjected to the action and effect of

X-rays, which occasion the destruction of

the eggs, *the larvae, the pupae and the adult

insects, without injury or danger of causing

deterioration of the tobacco.

ELECTRIC TELPHER SYSTEM

The term telpherage is applied to small

overhead track systems on which are sus-

pended cars or carriers which are propelled

along the tracks. Numerous forms of

electric telpher systems have been devised

ELECTRIC TELPHER SYSTEM

which make use of electric motors for pro-

pelling the wheels of each individual car.

Such a system is shown in the diagram and
is the invention of Barnett W. Harris of

Buffalo, N. Y. There is" an upper cable

which carries the weight of the cars and
also forms one side of the electric circuit.

Below this is a wire which forms the other

side of the circuit. The special feature of

the system is an arrangement whereby the

cars or carriers may be operated in trains.
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A NEW INSULATING JOINT
In the installation of combination gas and

electric fixtures it is required that the fixture

support be insulated from the main piping

system at the point where it is screwed into

the gas outlet. A new insulating joint of

this kind is shown in the cut, showing at the

NEW INSULATING JOINT

left a longitudinal sectional view. The
screw threads, top and bottom, receive the

outlet pipe and the fixture support respec-

tively, and are insulated from each other

by the horizontal strip or disk. The gray

material on the outside is also insulating

material molded and compressed over the

threaded members. Outside of all is a

drawn steel casing which gives strength and
protection. The stone-like insulating ma-
terial is a sort of artificial quartzite and has

been given the name of Di-el-ite.

ALUMINUM WELDING
Aluminum cannot be welded to aluminum

by means of a blow torch, although it can

be welded to other metals in this manner.

Uniting aluminum to aluminum by means
of solders of various kinds has also been

more or less unsatisfactory, since the solder

and the aluminum, being two different

metals, form a sort of battery in the presence

of water and the electrolytic action thus

set up gradually corrodes or eats away the

metals, resulting finally in a poor joint for

electrical work.

The inability to mil.'- a good weld is

due to the fact that at the high temperature

which must necessarily be employed, a skm
or film of oxide forms on the surface of the

aluminum to be welded, and this film

despite its extreme thinness prevents the

fused edge or surface of one piece from
uniting with the fused edge or surface of

the other piece.

In order to make such a weld possible,

a process has been patented by Max Ulrich

Schoop of J3ois Colombes, France, which
employs a special flux which will reduce

the layers of oxide which are formed, and
using preferably the oxy-acetylene flame as

a source of heat. This mixture consists of

Potassium chloride 60 parts

Sodium chloride 12 parts

Potassium bisulphate 4 parts

Lithium chloride 20 parts

It is preferably fused in a platinum dish,

then crushed in a mortar and sufficient

water added to form a thin paste. If a

blow pipe flame of lower temperature than

that produced by the oxy-acetylene flame

be employed, such, for instance, as that

produced by oxygen and illuminating gas,

or oxygen and hydrogen, it is desirable to

increase the proportion of potassium bi-

sulphate in order to lower the point of fusion

of the mixture.

UNIQUE TELEPHONE
Eugene Koehler of Philadelphia, Pa., is

the inventor of a new type of telephone in

which the vibrations of the speaker's body
are made to affect the transmitter directly,

rather than through the agency of air waves

UNIQUE TELEPHONE

as in the ordinary telephone. This unusual

apparatus consists of three members so

arranged that when the whole device is

placed upon the shoulder the receiver will

be against the ear of the user, the transmitter,

on a long curved arm, will rest on the breast

and a clamping arm will slip down over

the shoulder blade, holding the instrument

in place.
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ELECTRIC AIR HEATER
An electric air heater designed for use

in barber shops, hair dressing parlors, etc.,

is the invention of Louis A. Siebert of

Columbus, Ohio. It is a simple device,

consisting of a small cylindrical casing of

a size suitable to be held in the hand with

a connection leading into it for the attach-

ment of the tube from a source of compressed

ELECTRIC WIRE HEATER

air. Another opening for the exit of the

air is supplied with a funnel shaped nozzle

for dispersing the air blast. Inside the

casing are a number of coils of resistance

wire through which electric current is made
to flow during the operation. The passage
of the current through these wires causes

them to heat up almost to incandescence,

warming the air blast.

AUTOMATIC STREET CAR SIGNAL
An ingenious device has been invented

by C. W. Mallins, general manager of Liver-

pool Corporation Tramways in England.
The device consists in the footboard of a

car working on a hinge, so that when a

passenger steps on it it gives slightly and
presses on an electric contact which auto-

matically switches on a lamp near the motor-
man in the front of the car. The motorman
then slows up in response to the signal, and
as soon as the passenger alights the lamp
is extinguished.

It frequently happens in double-deck
cars, which are extensively used in England,
that a passenger riding below wishes to

alight while the conductor is on top collect-

ing fares. Mr. Mallins' invention will

obviate the necessity of searching for the bell

rope.

BOOK REVIEWS
Operators, Wireless Telegraph and Tele-
phone Handbook. By Victor H. Laughter.
Chicago: Frederick J. Drake & Co. 1909. 180
pages with 87 illustrations. Price, $1.00.

A book to strike the happy medium be-

tween treatises too rudimentary on the one

hand and those too technical on the other

will be appreciated by a large class of ex-

perimenters in wireless telegraphy, of whom
there are literally thousands in the country

today. Such a book has been written by the

able young wireless expert Mr. Victor H.
Laughter, who is well known to the readers

of Popular Electricity through his many
valuable contributions to its pages. Mr.
Laughter had been long impressed with the

fact that a book was needed which would
not only teach the amateur the principles

upon which modern wireless systems de-

pend but also one which would explain

clearly how to go ahead with the construction

of simple equipments, which are among the

most interesting of all electrical experimental

apparatus. In this he has succeeded ad-

mirably and the book stands as one of the

best elementary treatises for amateur ex-

perimenters to date. In reading over the

text we find, naturally, a little at the begin-

ning upon the history of the art and some-

thing about the early methods employed.

But this is cut very short and the reader is

plunged almost immediately into the prac-

tical subject of how to build a simple wire-

less set.

Wireless telephony, now that it is a de-

monstrated success, is arousing much in-

terest in the minds of those experimenters

who cannot rest until they have built an

equipment which will actually transmit

articulate speech without the agency of

wires, so a chapter of the book is' devoted

to this important subject, describing the

De Forest system, the Bell radiophone, the

speaking arc, etc.

How Telegraphs and Telephones Work. By
Charles R. Gibson. Philadelphia: J. B. Lip-

pincott Company. 1909. 156 pages, with 15

illustrations. Price, 75 cents.

A small book written in simple non-

technical language, dealing with telegraphs

and telephones, such as would be useful to

those who are specially interested in those

instruments. A chapter on wireless tele-

phony, and a short discussion of the electron

theory, bring the volume thoroughly up to

date.
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Student (who is taking his girl out in his autoV
riles an hour! Are you game?

_ he girl (as she swallows another pint of dust;-
Yes I'm full of grit!

Are you related to Barney O'Brien?" Thomas
O'Brien was once asked.

Very rer/re: - I was me
-: - 7. -

. - v. -.---•..

--.:-: Chauffeur—There's one thing I hate to run
2

---: m 1 thai ; i

Second Chauffeur—So do I: them nursing bottles

Mr. Martin—Mr. Miller is after findin' out wL

Qss Hogan—An* phwa: was :— H ••"illie, milked the poor cray-
ture wid wan of thim new-fangled, dust-suckiu'

'Colore, asked the beautiful girl when s the
iros: rryirs rrzrzert .

:

I: ~rer I - er: - rr it = rarre: ::: :re
purpose of asking him to let me have her. He w

: deaf and I had to explain the matter before
-

Jack—It would please me very much to take you

y^ou secured the seats?
—Oh. come. now. you're not so heaw

that.
»

ended his uncertain way homeward he
pondered ways of concealing his condition from his

I U go home and read,'' he decide:
.eard of a drunken man reading a book?"

.rd a noise In the library,
vorld are

•Reading - Jones replied cheerfully.
old idiot!" she said scornfully, as she looked

in at the library door, "shut up that Valise and come
to bed."

X X *

rate—The man you ran down
tively you were grinning like a fiend before the car
hit him.

Trolley motorman—I was. your honor, but -

unde a I tell you. I was a chauffeur for three
•b and from force of

habit I thought I could steer the car to avoid him
after throwing the usual scare into him.

yters rlramp—You didn't even read this
:rat you turrei ;."::
Magazine Elitor—How do you know?
1 rters Kramp—I pastel * several of the pages

: : re:her. and they weren't opened.
—You don't have to eat the whole

know it is bad. do you?

There was a young man from the
Who saw what te

- re: e. L:::le

He said with a pa*

—

.- burned all his iothes

—

-7.7- 1 pity

One day the office boy we e iitor of a coun-
per and said:

[here is a tramp at the door, and he says he has
had nothing to eat fc:

'Fetch him in the "ed." "If we can find
out how he doe an run this paper another
month."

The missing link scratched his— — ead. in

I : certainly close to the pe: ed the
uje—or ohase of developrr-r:

—

people I lon't see ai

for the people
I

^rican contractor
ting some new construction work in company

with the British contractor, and the latter was boast-
- I the rapidity with which English workmen could

look
at this buUding." he said g there
was nothing on the ground but the foundation stones
and now they are finishing the second story.' ' I
nothing." said his compar.: d happens
in the United Sfa start work on a building
in the afternoon and next morning have to begin

ing tenants for non-payment of back rent."

l] Department asked the
meaning of "der>
"is wh got as
much as if you just hadn't not!.:

that you never pull anybody's political
tnuts out of the fire."

answered the party leader and reorgamzer.
ing political chestnuts ou:

pull"
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ELECTRICAL DEFINITIONS
Below are defined a few of the mosuommon electrical terms. They are reprinted from month

to month and will be of assistance in_understanding the magazine text

Accumulator.—See secondary battery.

Alternating Current.—That form of electric
current the direction of flow of which reverses a given
number of times per second.
Ammeter.—An instrument for measuring electric

current.

Ampere.—Unit of current. It is the quantity
of electricity which will flow through a resistance of

one ohm under a potential of one volt. The inter-
national amrere is the current which, under specified
conditions, will deposit .001118 gram of silver per
second when passed through a solution of nitrate of
silver in water.
Ampere Hour.—Quantity of electricity passed by

a current of one ampere flowing for one hour.
Anode.—The positive terminal in a broken metallic

circuit: the terminal connected to the carbon plate
of a battery.

Armature.—That part of a dynamo or motor
which carries the wires that are rotated in the mag-
netic field.

Brush.—The collector on a dynamo or motor
which slides over the commutator or collector rings.

Bus Bars.—The heavy copDer bars to which
dynamo leads are connected and to which the out-
going fines, measuring instruments, etc., are con-
nected.

Buzzer.—An electric alarm similar to an electric
bell, except that the vibrating member makes a
bu zzing sound instead of ringing a bell.

Candle Power.—Amount of lieht given off by
a standard candle. The legal English and standard
American candle is a sperm candle burning two grains
a minute.

Capacity, Electric.—Relative ability of a con-
ductor or system to retain an electric charge.
Charge.—The quantity of electricity pfesent on

the surface of a body or conductor.
Choking Coil.—Coil of high self-inductance which

retards the flow of alternating current. See self-
inductance.

Circuit.—Conducting path for electric current.
Circuit-breaker.—Apparatus for automatically

opening a circuit.
Collector Kings.—The copper rings on an alter-

nating current dynamo or motor which are connected
to the armature wires and over which the brushes
slide.

Commutator.—A device on a dynamo shaft for
gathering the current from the various coils of the
armature and sending it out over the fine as direct
current. On a motor it takes current from the fine
and passes it on to the armature coils.

Condenser.—Apparatus for storing up electro-
static charges.

Cut-out.—Appliance for removing anv apparatus
from a circuit.

Cycle.—Full period of alternation of an alter-
nating current circuit.

Dielectric.—A non-conductor.
Dimmer.—Resistance device for regulating the

Intensity of illumination of electric Incandescent
lamps. Used largely in theaters.

Direct Current.—Current flowing continuously
in one direction.
Dry Battery.—A form of open circuit battery in

which the solutions are made practically solid by" ad-
dition of glue jelly, gelatinous silica, etc.

Electrode.—Terminal of an open electric circuit.
Electromotive Force.—Potential difference caus-

ir.g current to flow.
Electrolysis.—Separation of a chemical compound

into its elements by the action of the electric current.
Electromagnet.—A mass of i: is mag-

netized by passage of current through a coil of wire
wound around the maa -ted therefrom.

Farad.—Unit of electric capacity.
Feeder.—A copper lead from a central station to

some center of distribution.
Field of Force.—The space in the neighborhood of

an attracting or repelling mass such as a magnet or
a wire carrying current.

Fuse.—A short piece of conducting material of
low melting point which is inserted in a circuit and
which will melt and open the circuit when the current
reaches a certain value.

Generator.—A dynamo.
Inductance.—The property of an electric circuit

y virtue of which fines of force are developed around
it.

Insulator.—Any suhs:?.nce impervious to the
rissire of electricity.

Kilowatt.— 1.000 watte. See watt.)
Kilowatt-hour.—One thousand watt hours,
Leyden Jar.—Form of static condenser which

will store up static electricity.

Lightning Arrester.—Device which wifi permit
the high-voltage lightning' current to pass to earth,
but will not allow the low voltage current of the fine
to escape.

Motor-dynamo.—Motor and dynamo on the
same shaft, for changing alternating current to di-

rect and vice versa, or changing current of high volt-
age and low current strength to current of low voltage
and high current strength and vice versa.

Multiple.—Term expressing the connection of

several pieces of electric apparatus in parallel with each
other.

Neutral "Wire.—Central wire in a three-wire dis-

tribution system.
Ohm.—The unit of resistance. It is arbitrarily

taken as the resistance of a column of mercury one
square millimeter in cross sectional area and 106
centimeters in height.

Parallel Circuits.—Two or more conductors
starting at a common point and ending at another
common point.

Polarization.—The depriving of a voltaic cell of

its proper electromotive force
Potential.—Voltage.
Resistance.—The quality of an electrical conduc-

tor by virtue of which it opposes the passage of an
electric current. The unit of resistance is the ohm.
Rheostat.—Resistance device for regulating the

strength of current.
Rotary Converter.—Machine for changing high-

potential current to low potential or vice versa.
Secondary Battery.—A battery whose positive

and negative electrodes are deposited by current
from a separate source of electricity.

Self-inductance.—Tendency of current flowing
in a single wire wound in the form of a spiral to react
upon itself and produce a retarding effect similar
to inertia in matter.

Series.—Arranged in succession, as opposed to

parallel or multiple arranger
Series Motor.—Motor whose field windings are

in series with the armature.
Shunt.—A by-path in a circuit which is in parallel

with the main circuit.

Shunt Motor.—Motor whose field windings are
in varallel or shunt with the armature.

Solenoid.—An electrical conductor wound in a
spiral and forming a tube.

Spark-gap.—Open space between the two elec-

trodes of" a sDark coil or resonator.
Storage Battery.—See secondary Battery
Thermostat.—Instrument which, when heated,

closes an electric circuit.

Transformer.—A device for stepping-up or step-
ping-down alternating current from low to high or
high to low voltage, respectively.

Volt.—Unit of electromotive force or potential.
It is the electromotive force which, if steadily applied
to a conductor whose resistance is one ohm. will

produce a current of one ampere.
Volt Meter.—Instrument for measuring voltage.

Watt.—Unit representing the rate of work of

electrical energy. It la the rate of work of one ampere
Bowing under a potential of one volt. Seven hun-
dred and forty-six watts represent one electrical horse
power.
Watt-hour.—Electrical unit of work. Represents

work done by one watt expended for one hour.
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LET US FIGURE
on all your Electrical Work. Some of the
largest contracts on Electrical work in the
country have been performed by us.

WE INSTALL
Power and Light Plants. Genera-
tors and Motors, Electric Light
and Power Wiring for Factories,
Churches, Schools, Colleges, The-
atres, Office, Store and Residence
Buildings.

Estimates cheerfully furnished for this
class of work in any part of the U. S.

WE MANUFACTURE
Switchboards, Panelboards, Steel
Cutout Cabinets, Junction Boxes,
Service Switch Boxes, Theater
Stage Plugs, Experimental Switch-
boards and Appliances for High
Schools and Colleges. Newgard re-
ceptacles and other electrical spe-
cialties.

All Electrical work at the Chicago Electri-
cal Show installed by us.

Manufacturers of the Famous "Newgard" Waterproof
Receptacle and Globe.

HENRY NEWGARD 6> CO.
30-32 West Monroe St., Chicago. 111.

WIRELESS BOOKS
You Should Read

The Latest on Wireless Telegraphy

By Newton Harrison, E. E.

Tells how to make and use inexpensive wire-

less outfits for sending and receiving up to ioo

miles. Pull details and drawings. i2mo. Cloth.

Price, 50 cents

Wireless Telegraphy for Amateurs
By R. P. Howgrave-Graham

Gives full explanation of the construction and

working of apparatus for short distance transmis-

sion. 160 pages. 51 illustrations. i2mo. Cloth.

Price, $1.00

Mailed postpaid on receipt of price

SPON & CHAMBERLAIN
123 E. Liberty St., New York

The Strong Way to

Fasten Things
Electrical

A simple and

quick way to

secure fixtures in walls of Brick,

Stone, Concrete, etc.

Star Expansion Lag Screws

are adapted for both light and

heavy work; the shield, shown in

this cut, works on the thread of

the screw, and can be used with

any lag screw made.

To Use:— Drill hole, insert shield, place

article in position, run bolt through into

shield and tighten. We
;
make all sizes.

Send for Our New Catalogue.

Star Expansion Bolt Co,
147 Cedai Street, New York

1

TKIS COMPLETE ELECTRICAL

OUTFIT FOR $5.00
This generator (weight 6 1-2 lbs.) will light a 16 c.p.

lamp, excite coils, test through 10,000 ohms.
Fine for test or experimental bench. Also

1 Relay wound with Silk Wire, 100 Ohms.
2 Miniature Lamps with Sockets.
1 Laboratory Test Lamp with Socket.
1 Box Swedish Iron Filings.

2 Pair Electro-magnets, 20 Ohms.
1 Permanent Magnet, 7 inches.
6 Binding Posts. 1 Coil Wire.
1 Small Motor with Pulley. 1 Switch.
1 Push Button. 1 Electric Bell.

1 250-page Electrical Dictionary
1 200-page Compend of Electricity.

In remitting please send postal or express money order.

Western Electric Salvage Co.
(not inc.)

83 Fifth. Avenue, Chicago, 111.

For our 3Iutual Advantage mention Popular Electricity when writing to Advertisers,
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Now Listen!
You Can Have Your Choice
As adopted by the fire un-
derwriters of the United
States. Contains the Na-
tional Electric Code ex-

plained with numerous
illustrations, with the neces-

sary tables and formulae
for outside and inside

wiring and construction

for all systems. Over
iqo,ooo Copies Sold.

Hp4b X-date and most com-
plete Xbook on "Wireless'
yet pub Xlished. Full direc-
tions for V constructing ex-
perimental %isets, and various
apparatus X winding spark
cods of all X sizes and di-
mensions, X tuning of
wireless sta X tions. etc.

Includes Naval X Station
rules, with codes. X etc..and
several chapters X on wire-
less t e 1 e p h o n y. X All in
simple language. X 200

pages, fully il X lus-
trated. with

additional
full page ^S^_ half-
tones showing
installation of

"Wireless" in the U. S.

War Ships and Ocean
liners.

in

tain-

tricity,

Eleetrie-

netism.
simply ex-

For the be-
in the Electrical

this book is what
want. Over 280

es fully illustrated.

One of the latest and
most valuable works on
electricity for the ama-

teur or practical electri-

cian published. Tells you
in easily understood lan-

guage everything you should know
about various electrical instruments

and apparatus of all kinds, with

instructions for conducting inter-

esting experiments with inexpen-

sive materials and tools easily ob-

tained. 206 pages, fully illustrated.

of these Practical
Books on Electricity—

the best of their kind
—with a Handy Elec-

trical Dictionary (see

small cut) containing

over 4800 electrical
terms and phrases
with 7 pages of dia-

grams—if you will

send us

One Paid Yearly

To Popular Electricity

AT ONE DOLLAR
(Canada SI. 35. Foreign SI.50)

And 25c additional to cover packing and ship-

ping charges on the books.

The subscription must' be for some
one not already a subscriber to POPU-
LAR ELECTRICITY and your own sub-
scription will not do. We give you the
books for getting us a new subscriber—
not for subscribing yourself.

POPULAR ELECTRICITY appeals to
all classes of readers—has something of
interest for everybody. Your friend

—

neighbor—business associate—fellow em-
ploye—any one of the people with whom
you come in contact—only needs to have
you call attention to our magazine to be-
come interested and give you a subscription.

A few minutes work will win you the books.
Many of our readers have already taken
advantage of this offer. Why not you?

Don't let this chance slip. Select the
book you want, send in the subscription
with remittance (including the 25c for
charges) and we will forward book and
dictionary at once.

POPULAR ELECTRICITY PUB. CO.
Monadnock Block, Chicago, 111.

Gentlemen: Enclosed find S for which send
P >PTJLAR ELECTRICITY to (subscriber's name and
a .dress here).

Name Town

St A No State

Send me HANDY ELECTRICAL DICTIONARY
and (name of book wanted) (P. E. Aug. 1909) as per
vour special offer.

Write your name and address plainly on space below.

Name Town ,

St. & No State.

I

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ELECTRIC STORAGE
BATTERIES

Jack Binns and his Battery saved the "Republic."

This Battery was a "(EljloruV Arrutmtlatar/'

Many thousands of Electric Vehicles are propelled by Storage

Batteries.

Oyer 90 per cent, of all made use the "iExtto" Battery.

Hundreds of Railway cars are lighted by Electric Storage
Batteries.

The "QIljLarite Arrmmtlatnr" and "Safcor Arrmnulainr" lead

the way.

All the best Gasolene Autos carry storage battery equipment.
The "iExiih?" Sparking Battery has the endorsement of the

prominent makers.

The Western Union Telegraph Company, The Postal Telegraph
Company, The Bell and large independent Companies, and
the large city Fire Alarm Systems use either The " Glljlflrifo

Arrumulatnr/* The "IExuV* Battery, or The "Ututar Ar-
rumulator/'

STORAGE BATTERIES FOR ALL PURPOSES

Manufactured by

1888
1909TheElectricStorageBatteryCo.

PHILADELPHIA, PA.
New York Boston Chicago St. Louis Cleveland Atlanta

San Francisco Toronto
And 635 Distributors throughout the United States

For our 31utual Advantage mention Popular Electricity when writing to Advertisers.
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JUST READY
A book that has long been wanted by the men who do the work—one at a reasonable price which
the Electrician could afford to buy. Drake had the nerve to produce this book at that price and not
only that but obtained authors of the highest reputation as writers of practical Electrical subjects to
write it—Order it today. If it is not all we claim for it, send it back and we will return your
monev immediately. PRICE ONLY S1.50.

PRACTICAL ARMATURE AND MAGNET WINDING
By HENRY C. HORSTMANN and VICTOR H. TOUSLEY

Authors of Modern Wiring Diagrams and Descriptions—Modern Electrical Constructions—and Electric Wiring Tables

While the subject of armature winding has, in the past, been more or less com-
pletely covered, most of these works have been either too technical in their compo-
sition or have required a fair degree of knowledge of the subject before they could
be clearly understood. There has been need for a booK covering this matter which,
while giving all that is necessary for an intelligent understanding, will, at the same
time, present the matter in such a simple form that it can be readily grasped by
those who have not had the benefit of a previous education along this line.

This book treats in a practical and concise manner this very important subject.
All practical armature windings are fully explained with special attention paid to

details. All questions which are apt to arise in the minds of the students have
been completely answered.
Numerous illustrations have been supplied, and these, taken in conjunction with

the text, afford a ready means for either the study of the armature or for a book of
reference.

It has been the aim of the authors to supply all the necessary information required
by the subject and, at the same time, to give this information in as condensed and
brief a form as is consistent with a clear understanding.

Various useful tables have been especially prepared for this work and these will
not only reduce to a minimum the number of calculations required, but lessen the
possibility of errors.
A chapter on the calculation of armatures gives complete information in detail

for the design of an armature.

16mo, Pocket Size, Full Persian Morocco Leather, Round Corners, Red Edg.es, $1.50

Sent to any address upon receipt of price

P. E.

FREDERICK
FISHER BLDG.

J. DRAKLE
PUBLI SHER S
Send for Catalogue FREE

& COMPANY
CHICAGO, ILL.

WIRELESS COMMUNICATION
Now is the time to engage in the study of the new art of

wireless. The demand for trained wireless operators is

growing constantly. The recent government action has
increased the demand 100 per cent. Salaries of trained

operators range from $15.00 to $40.00 per week.

THE AMERICAN WIRELESS INSTITUTE
is the only universally recognized school in the world for

the teaching of this art.

APPLICATIONS NOW ON FILE FOR 100 EXPERT OPERATORS

Come in and be one of the first to take a position in this

new field that offers promotion, good salaries and bound-
less opportunities.

Descriptive matter free on request. Address nearest office.

27 WILLIAM STREET
NEW YORK N. Y.

UNIVERSITY BUILDING
DETROIT, MICH.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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This Key Chain Free
What It Is

The key^chain replaces the old fashioned key ring which is so uncomfortable

in the pocket. The keys lie flat—no bulging, sharp pointed bunch to wear holes

in the pocket. Turning the horse shoe so one point parallels the chain, enables

one^to quickly slip keys on or off the chain. Chain is heavily nickeled, while

the electric lamp ornament is of handsome silver ox. finish.

How To Get It

The key chain is Free. Simply read this announcement
which will tell you how to fill in the coupon—then clip the

coupon and mail to us. The key chain will be mailed

to you promptly.

Electric Shop
Michigan and Jackson Boulevards, Chicago

With the above name and address, we have lately opened one of the most
elaborately appointed and complete exhibit and sales rooms in America. No
matter what may be your interest in things electrical, Electric Shop is

designed to supply your needs, either in person or by correspondence, with the

utmost satisfaction, both as to quality and price.

To Consumers of Electricity
And The Public Generally

Whatever electrical lends to decorativeness, to health, comfort, convenience oreco-

nomy—whether in the home, office, store or factory—it may be had at Electric Shop.

To Contractors and Supply Builders

Electric Shop is a place where you may leave or send orders on our great ware-

house for electrical supplies, equipment and fixtures of every description. Contractors will

find it advantageous to procure all their electrical supplies from this one source, both

as regards prices and freight transportation.

To Central Stations So?
Central stations, desirous of increasing the consumption of electric current JT

m
gfr

by supplying their patrons with electrical utensils, devices, appliances, lamps, y fijP

small or large motors, will find in Electric Shop every practical mod- f ^ Cy
ern device in the electrical line. We invite correspondence on this subject

Send Us This Coupon
WT

e wish to send out, from time to time, booklets and print

ed matter pertaining to electrical goods in which you will be

vitally interested. Please indicate by check marks in the

squares (in coupon) from what view-point you would be
most interested in such literature. Upon receipt of r> .J& C^\x
the coupon so filled in, the key chain will be prompt- JT.J& .c^-vefvC
ly forwarded to you.

Electric Shop
Michigan and Jackson Boulevards

Chicago, 111.

f&

#s
<?

#
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THE PROBLEM SOLVED
YOU CAN HAVE MODERN SANITARY PLUMBING installed in your home at a very LOW COST,
for our "All Iron Pipe" system enables any handy mechanic, without previous experience, to do the work.

DON'T BE HELD UP for an exorbitant sum in order to pos-
sess these conveniences, for we will sell you the material at low-
est wholesale prices. <_,

THERE, IS PiO MYSTERY about the pipe work for plumbing. Look
at the picture. The large vertical pipe is the stack. The smaller
vertical pipe is the vent. All fixtures are trapped to present odor or
sewer gas escaping into the rooms, and are so connected as to be prop-
erly vented. This is a fair type of Sanitary installation. We will
arrange any variations for you to supply you the most perfect ar- —

rangement for your home. Whether in the city, vhere you S 3 9 DO ££R THIS complete
^ have running water and sewerage, or in the country, ratu baah p.

f
vthiqh GRADE

where you have to provide your own water system w* sli rv »1 r RE^
and dispose of your own sewerage, you can have these our ie^r irirM4S nn SnSiTnL «
improvements We will sell you all the materials of readers of loptuSVKetfi^UflOO
all kinds needed, make you working drawings, and The Bath Tub is 5 ft. long, 30 in wide Dor-
tell you now to do the work. celain enameled Inside and over the rim* and
JUST SEND US A PLAN of your house for our free

l9
TheT^tan?ii toS^ffiSJ^^S8

estimate of all the material required to.put in these ele?a^wm^ete5l^nteMffi^^iam
'

$300 for hot water
heating plant for
this 12-room house
Including all ma-
terial needed.

$247 for all the
material for a hot
water heatlngplant
for this 11 - room
house.

modern conveniences.

A HOT WATER OR
STEAM HEATING PLANT ^-«-o.,

The Closet is high grade sanitary bowl, with
polished oak, copper-lined tank and
seal and co\ er to match. _.
This offer is for a limited time onlT^*fn

SOLD DIRECT TO YOU AT MANUFACTURER'S PRICE

fits from $24.50
to $125

$180. A first class
hot water heating
plant for this 8-
room house for
$180.

$135 Is all It cost
for a hot water
heating plant for
this 5 -room cot-
tage.

Don't say you can't afford a new heating plant for your home
until you get our prices. They will surprise you—and
we furnish plants in such convenient form that you can in=
stall them yourself if you want to—or have a handy man to

do it at day laborer's wages. Get ready for next winter now.
It costs you nolhing to have us make an estimate for you—and
we not only save you about 50% in the cost, but

We Guarantee Satisfaction
You take no chances. We write it in the contract that our
plant will supply the temperature required in each and every
room, and hold ourselves in readiness to supply, free of all

cost, all material, should any be needed to bring the plant up
to our guarantee. Should the plant at any time within one
year prove a failure, or unsatisfactory to you, we will refund
the entire purchase price upon th3 return of the plant to us.

We will make you complete working drawings, show-
ing how to do the work so that you can't go wrong. We will

lend you an entire outfit of tools to do the work. Get started

now and utilize your spare time this summer in installing a
high-grade plant at low cost. Remember, we guarantee our
plant in every way. You can't get a better, even if you
pay twice as much. Write for information blank (free).

READY ROOFING
We are offering the entire factory
output of mill ends of Extra High
Grade "Vulcan Roofing. This is the
regular $3.00 grade of Ready Roof-
ing, but there are two or three
pieces in each roll of 108 square
feet, or enough to lay 100 square
feet. Fire Proof? not affected by
Heat or Coldl Permanently
Weather Proof. Stock limited.
While it lasts at per roll QCa

STEEL ROOFING
50,000 squares of Heavy Steel Roof-
ing. This is made from metal used in
the manufacture of *oap. Never ex-
posed to the weather and never
nailed. 10 times better than the light-
est weights of new. Coated both sides
with weather proof "Gelatine"
coating. Guaranteed perfect and free
from nail holes. Flat, 0| (5rt
per 100 square feet.... ^M»wV
C orrugrated, per fif TC
100 square feet ^Jl« / W

Write for Free Samples. Order at Once.
Central M. & S. Co., Chicago.

I am much pleased with the hot water heating plant, the pneumatic
water supply system, the bath room outfit and kitchen sink that I pur-
chased from you for my home. Every part of this plant is thoroughly
satisfactory. We have extremely cold winters here, but the heating
plant heats the house perfectly. In purchasing this from you I have
saved about $400.00. Very truly yours,

JOHN GASMAN, Bark River, Mich.

Central M. & S. Co., Chicago.
The hot water heating plant which you sold me for my house is per-

fect. G. R. DANIELS, Olean, N. Y.

OUR FREE CATALOGUE NO. 123-—
;;

-
cle. Write for it today. We also handle light and
heavy machinery, gasoline engines, windmills, etc.

2593 ARCHER AVE., CHICAGO, ILL.

prices

every arti-

4

We will sell you; H
material for a complete. Ik
installation like shown W
in this picture: togeth-; S p j u g _
er with all CIQC I W 7

|S 2 £!
pipe for ^IOO.n |5- 3
Our Pneumatic Water w££«

Supply system will fur- |
nlsh running water. By a
simple natural law, the
water is forced up to the
faucets. Our free catalog
describes the operation
fully. Price from $40 up.
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If you want a good

piano we save you

from $100 to $300

by our direct factory-

to-purchaser system.

WING PIANOS
are made by us, in our own factory. They are sold direct from our factory and in no other way. Every
unnecessary cost is eliminated. Every dollar spent with us is piano value through and through—the best that 40 years

of study and experience can produce. The lowest, factory-price consistent with an artistically and musically

perfect instrument.

THE WING TONE is so sweet and deep it is in a class of its own. Thousands of customers yearly write and
tell us so. " Pure and sweet ; every note clear and musical ; responsive to the lightest touch, yet possessing great

volume and power, without a trace of harshness
"—this describes the tone of the WING PIANO.

THE WING WAY
We will place a WING PIANO in any home in the United States on trial entirely at our expense, withoutany

advance payment or deposit. If, after 20 days' trial in your own home, it is not satisfactory,we take it back.
Nothing to be paid by you before it is seat, when it is received, or when it is returned. You are under no
more obligation to keep the piano than if you were examining it at our factory. Every expense and all risk
is ours, absolutely. Easy installment payments, ifyou desire them.

When you buy a piano at retail you pay the retail dealer's store

rent and other expenses ; you pay his profit and you pay the com-
mission or salary of the agents or salesmen he employs. We make
the WING PIANO and sell it ourselves. We employ
no agents or salesmen. When you buy the WlNG
PIANO you pay the actual cost of construction plus only our
small wholesale profit. This profit is small because we sell thou-

sands of pianos yearly. Most retail stores sell no more than 12 to

20 pianos yearly and must charge from $1 00 to $300 profit on each.

You can calculate this yourself. These dealers get as much profit

on their cheap pianos as on the standard high grade ones. As the

cheap pianos cost less than half, they "talk up" and push the cheap
pianos—but often call them high grade.

Pioneers of the direct plan of piano selling, our unparalleled success

has brought forth many imitators, but no competitors,
either as to the excellence of our product or the integrity and econ-
omy of our methods. Forty years of daily increasing business and
45,000 satisfied and enthusiastic buyers testify to this.

Ask a Wing customer what he thinks of
Wing Pianos and Wing methods. We will
send you names in your locality for the asking.
Our commercial standing and references will guarantee you that

our word is good and contract gilt-edged. The publishers of any
prominent magazine will also tell you this.

The WING PIANO Is broadly guaranteed in
writing for 12 years.

FREE
WING V
& SON i
370-391

W. 13th St..

New York ^\
Send to the name *q
and address written
below, your Free
Book* without any coat
or obligation on my part

EVEN IF YOU ARE NOT READY TO BUY
WRITE OR SEND THE COUPON TO-DAY

The Book of Complete Information

About Pianos."

A copyrighted book of 1 52 pages with many
illustrations. A comolete reference book
on the piano subject. History of the

X piano, descriptions of every part, how to
judge good and bad materials, workmanship.% ., etc. Teaches you how to
\ intelligently. You need
coA\ book.

buy
this

X Free for the asking from
the old house of

THE MARVELOUS INSTRUMENTAL ATTACHMENT

If you choose, and •without extra cost, your
piano can have this wonderful addition. Imitates per-
fectly the mandolin, guirar, harp, zither, and banjo.

Music written for these instruments, can be played just as

perfectly by a single player on the piano as though rendered

by an orchestra. It is an intregal part of the instrument

;

does not take in any way from its tone or value as a piano
and prolongs the life of the strings and action.

WING & SON 3 70-3^1 \JU. I3th St..

New York
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RHEUMATISM
I Will Send Every Sufferer who

Writes me My One Dollar

External Cure to

TRY FREE.

ALL I ASK IS YOUR ADDRESS

I have found an external cure for Rheumatism

that is curing old chronic cases of 30 and 40 years

suffering, as well as all the milder stages.

FREDERICK DYER, Corresponding Sec'y
I have the proof to convince anybody that my Magic

Foot Drafts are curing where doctors and baths and
medicine failed. No matter how severe or chronic your
case may be, you who have endured the endless torture
of this cruel disease must try my drafts, for there is relief
and comfort in every pair, whether your Rheumatism is
chronic or acute, muscular, inflammatory, sciatic, lumbago
or gout. Send me your name and address today. Return
mail will bring the Drafts,
prepaid. Then if you are
satisfied with the benefit re-
ceived, send us One Dollar,
if not, keep your money.
You decide, and we take
your word. You can see that
we could not afford to make
such an offer if the Drafts didn't real cure.
Foot Draft Co., 840F Oliver Bldg., Jackson, Mich.
no money—only your name. Write today.

Magic
Send

THIS CARBORUNDOM (DIAMOND)

GRINDER AND BUFFER FREE
Shipped on 10 days' FREE TRIAL; 3000
revolutions per minute. Only Hand
Power Grinder with Carborundum
wheels. Cuts eight times faster than
emery, twenty times faster than sand-
stone Will not draw temper. Try it
FREE. If not satisfactory return at our
expense. The buffer polishes all metals

bright as new. Silverware, knives, forks, gold ornaments, every-
thing. Write today for free book on Carborundum.

LUTHER BROS. GO.
Dept. P. E. Milwaukee, Wis.

Fort Wayne Motor Driving Boring
Machine

Machine Tool Drive
by electric motors has many advantages

over other methods. Every machine tool

with an individual electric motor is abso-

lutely independent in every way. It can be

operated day or night, it can be installed in

any desired location for best light or for con-

venience in handling material—and the mo-

tor saves one-third of the cost for power

Fort Wayne Motors
are particular motors for particular service

and give particular service from every motor

Ask for Bulletin "Electric Motor
Drives

"

Fort Wayne Electric Works
Main Office: Fort Wayne, Ind.

Factories: Ft. Wayne, Ind. and Madison, Wis.

Atlanta

Boston

Chicago

Cincinnati

Grand Rapids

Sales Offices

Madison

Milwaukee

New Orleans

New York

Philadelphia

Pittsburg

San Francisco

Seattle

St. Louis

St. Paul

Syracuse
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$210,000,000.
is the amount of Capital invested in the

Electrical Industry.

Competent men are needed to look after

this wonderful investment.

The Electrical Men are the highest

salaried men in the world.

Be an Electrical Engineer—but be a

competent one. The position of Elec-

trical Draftsmen is the first step.

100 Electrical Draftsmen are
wanted all the time

Accept the opportunity now. We teach

you in a short time. No money to invest

for materials.

We furnish you the outfit FREE
To become proficient at this line of work will

lead to greater things—inventions, ideas, and
improvements in the field of Electricity that is

worth big money to you.

You learn at home, during leisure hours, and
cost is very low.

Fill in the coupon below and mail il to us today.

Freeport Correspondence School
908 Rice Bldg., Freeport, Illinois

FREEPORT CORRESPONDENCE SCHOOLS
908 Rice Bldg., Freeport, 111.

I would like the position before which I have marked a
cross (X). Pleaat explain without cost to me, how I can get
such a position and be sure to hold it.

.Manual Training Instr.
Bookkeeper
.Advertiser
. Stenographer
Steam Engineer
Stationary Fireman

-Mechanical Draftsman
.Sheet Metal Draftsman
-Architect
.Architectural Draftsman
.Architectural Designer
Carpenter and Joiner

Electrical Draftsman

NAME AGE,

CITY STATE

ST. orR.F.1) OCCUPATION

1

I

I

La i . or k. a . u

I HI KB

Popular

Electricity
BOUND VOLUMES

^ First twelve issues, com-

plete with index.

^ Handsomely bound in blue

silk cloth, gilt embossed.

^ We have only a limited

supply of bound volumes

owing to our inability to se-

cure certain back numbers
which had been sold out.

Apparently most of our read-

ers value their copies too

highly to part with them
even at a premium.

^ We will furnish these bound
volumes while they last at

$2.25, all charges prepaid.

tj First come, first served.

No more when these are gone.

Order quick if you want one.

POPULAR ELECTRICITY

PUBLISHING CO.

Monadnock Block
CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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TELEPHONY
€][ Is a handsomely illustrated, ably edited, weekly exponent of

one of the most marvelous of modern American industries.

€J Twenty years ago the Telephone was a curiosity. Today it is a
Business Necessity. Practically indispensable, even in the Social

and Domestic affairs of the Nation. ^ The Independent Telephone
Field alone represents an investment of over $500,000,000, while
more than $25,000,000 is expended by it annually for supplies.

CJ Here is a field affording young men of ability and ambition
greater opportunities than almost any other vocation which they

can possibly adopt. *l Engineering, Contracting, Inventing,

Manufacturing, Construction, Maintenance, Management and
other departments of Telephone work reach out with open arms
inviting the talented youth of today to become the prosperous
leader of tomorrow.

Easy to Learn at Home
^ All of the fundamentals of Telephone work can be readily learned at home
by any bright young man through the reading of good books and the careful

perusal of the one great medium of the Telephone industry, *'Telephony."
^ "Telephony" is a weekly publication which covers every phase of the
Telephone business. ^ In the course of a year "Telephony" presents over
4000 printed pages or the equivalent of more than 40 of the ordinary sized

$1.50 books. 8|^F*The subscription price of "Telephony* ' is $3.00 a year,

but readers of Popular Electricity can secure it at a special rate of

$2.00 temporarily by employing coupon blank herewith.
<[ We also present below a list of some of the leading Telephone books all of

which "Telephony" is prepared to furnish, postage prepaid, for prices indi-

cated after each. ^ Insert above your name, when ordering, either the
word "Telephony" or the title of the book you want.

BOOK LIST
A. B. C of the Telephone, J. E. Homans $1.00 ^>P tci CDunvv
American Telephone Practice, K. B. Miller $4.00 3> ItLtrHUH I

Electrical Instruments and Testing, N. H. Schneider $1.00 XT PUB. CO.
Handy Electrical Dictionary $0.25 V~ M«-=J„««l- RL..L
Modern Electrical Construction, Horstmann & Tousley $1.50 <CT rrnr frn n i

Modern Wiring Diagrams, Horstmann & Tousley $1.50 ** wm,Atou, ux.

Telephone Principles and Practice, G. W. Wilder $2.00 j^ Gentlemen: I enclose
Telephone Construction, Installation, Wiring, Operation and ^w herewith $. .' for

Maintenance, W. H. Ratcliffe and H. C Cushing, Jr $1.00 £j^ which please send me
Telephone Construction, Methods and Costs,C Mayer $3.00 7*
Telephony, A. V. Abbott (6 Vol.) $6.00 ^/ -

Telephony, W. C Boyrer $3.00 Q$^ - -
And Paul Latzke's Great Telephone Story, "A Fight with ^%

an Octopus" $0.25

Write for Our Telephone Book
Catalogue, Free Name

(Popular Electricity)

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Toast Visible in the Making is Always

Toasted Right

"Say when' the toast

gets brown and crisp

enough to suit your
taste—then remove the

slices.

Most toast Is made by guess-not

toasted enough, baked hard or

burned to a crisp^ according to

luck, because the toasting process

cannot be watched. With the

new General Electric Radiant

Toaster this uncertain element of Luck Is removed and the

vertical slices of toasting bread can be watched and removed
the very Instant they suit your own personal taste.

General Electric Radiant Toaster

The new Radiant Electric Toaster is designed for use on the Breakfast Table.

The slices are placed vertical in a simple wire cage before four zig-zag coils of

heating wire suspended vertically. When the electricity is turned on these wires

get red- hot and toast the bread by radiant heat—not drying it hard as a bone by
setting up currents of hot air. The toasting

process can be watched and it takes less

than a minute to prepare a slice. The
Radiant Toaster is the lightest, simplest and

most durable electric toaster made, and the

only one that features the quality of toast-

ing bread on the Breakfast Table in plain

sight of the person who is to eat it.

This adds a touch of interest to the con-

venience and usefulness of the toaster, and

the novelty of watching the slices assume a

golden brown color appeals to the appetite.

The G. E. Radiant Toaster can be bought from progressive lighting com-
panies and electrical supply houses everywhere. If your dealer can not supply
you write to the

General Electric Company
Principal Office, Schenectady, N. Y.

CHICAGO OFFICE,
Monadnock Building Sales Offices in ail Large Cities

NEW YORK OFFICE,
30 Church Street

2166

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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No Telephone Burden
If You Have a Private

Independent Telephone

One of these 32-page Books will explain

<J Our Booklet No. 80 contains valuable in-

formation for every person interested in inter-

communicating Telephones and private
Branch Exchange Systems for use in

HOME—OFFICE—FACTORY
BANK—HOSPITAL—HOTEL

Send for Booklet No. 80— Second Edition
Sent free upon application to either office.

STROMBERG- CARLSON
TELEPHONE MFG. CO.

ROCHESTER, N. Y.

CHICAGO, ILL. KANSAS CITY, MO.
There are over 1,100,000 "S-C" Telephones in use.

The World's Best

Miotic Roll
Gives added pleasure to the home
with the Piano Player. Its musical

and mechanical arrangement is per-

fect. The paper is thin and tough,

the perforations cleanly cut, assuring

perfect reproduction and long life.

The expression marks assure execution

according to the score or permit indi-

vidual interpretation at the operator's

will.

Our assortment of 6,000 pieces

—

the latest and best—permits you to

bring the masters into your home, or

light and airy popular music, as you

wish.
For all Standard (65 note) Piano Players

SEND FOR SAMPLE
Find out what the Virtuoso really is. Send today for

sample. We suggest No. 5S94, '"Sweet Violets," inter-

mezzo twostep. W. C. Powell, the latest, brightest, most
catchy arrangement for perforated roll. Sent postpaid

with catalogue of 300 selections on receipt of $1.00.

General Music Supply Co,
522 West 57th Street

New York City

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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SUNBEAM Tungsten Lamps
"From the

25 watt 40 watt 40 watt (skirted)

Least to

60 watt 100 watt

the Greatest"

Burned Vertically or at Any Angle

;

On Direct or Alternating Current

—

Sunbeam Tungsten Lamps give Long Life and Brilliant, Highly
Efficient Light. The lamps above shown are fully described in our
Bulletin 66. which we will gladly send you upon request.

Sunbeam Incandescent Lamp Co.
ESTABLISHED 1889

Manufacturers of Incandescent Lamps for ALL Classes of Service

CHICAGO TORONTO NEW YORK

Western Electric Company
General Distributers

ATLANTA
BOSTON
CHICAGO
CINCINNATI

DALLAS
DENVER
KANSAS CITY
LOS ANGELES

MINNEAPOLIS
NEW YORK
PHILADELPHIA
PITTSBURG

SALT LAKE CITY
SAN FRANCISCO
SEATTLE
ST. LOUIS

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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GOING
FAST

Better place your order

now for a

BoundVolume
of

Popular
Electricity

Volume I

before the supply is ex-

hausted.

First twelve issued, May, 1908
to April, 1909 inclusive, com-
plete with idex.

Handsomely bound in blue silk

—gilt embossed.

Over 800 pages, more than 1000
illustrations—a splendid refer-

ence work.

Price-while they last $2.25-
all charges prepaid.

Will be sent free for 4 paid yearly
subscriptions to POPULAR
ELECTRICITY at $1.00 each
(Canada $1.35, Foreign $1.50).

Popular Electricity

Publishing Co.

Monadnock Block

Chicago

STARTLING
kWatch

sxOffer
9*

The Great

Burlington
Special at a

No-Trust PFice!
The world's masterpiece of watch
manufacture now sold direct! -

—

The most amazing- offer ever made in the whole history

of the watch industry — an offer which has absolutely

PARALYZED competition — the offer of the genuine
Burlington Special direct to the public at the rock-bottom
NO-TRUST PRICE, without middlemen's profits.

TheFiflhtisOn!
We Will not be bound by any system of price-boosting contracts
with dealers. We will not submit to any "high profit" selling
scheme. We will not be dictated to by ANY Trust.

NO MATTER WHAT IT COSTS, we are determined to push our
independent line even if We should have to fight a combination
of all the Watch Manufacturers of the country!

And so we are making this offer—the most sweeping, astounding
offer ever made on a high-grade watch. The famous Burlington
direct and at the same price WHOLESALE Jewelers must pay.

And in order to make the proposition doubly easy for the public
we will even allow this rock-bottom price, if desired, on terms of

350 f*rt Ck EV0S<rkK»-H"%
Don't miss this wonderfully liberal^^v" d IVIOnXn offer. Sign and mail coupon now.

Rock-bottom, no-trust price, whether you buy for cash or time.

POST YOURSELFU«
Be sure to get posted on watches and watch values, A^^ <^£
trust-method prices and no-trust prices before you <4p
buy a watch. Learn to judge watch values! 5r
Get the Burlington
Watch Company's *e^
FREE WATCH BOOK >

iaz-

h
Read our startling exposure of the amaz
ing conditions which exist in the watch
trade today. Read about the anti
trust fight. Read about our great
$1,000.00 Challenge. Learn how ^
you can judge watch values. 4$P \
Send your name and address '^^ <&>
for this valuable FREE
BOOK now — TODAY
Sign & mail coupon,

BURLINGTON W ^ &£&
watch m. + *»$?Dept. 139Z
Millard S.„. ^
Chicago, jS* 1?

V
For our Mutual Advantage mention Popular Electricity when writing to Advertisers;.
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387 Miles through the Mountains
in 16 1-2 hours with-

out a miss or a moment's

delay.

Such is the story of

the

EXCELSIOR
AUTO -CYCLE
Beating the record run

of a racing automobile

by nearly three- hours.

It is Quality that counts and Excelsior Quality Makes Good Every Time.

Our new catalog, MC 129 is like the machine, "the best ever."

WRITE FOR IT TODAY

Excelsior Supply Company
Established 1876

233-237 Randolph Street Chicago, III.

Do You
Experiment?

If you are carrying

on experiments in

which wet or dry

cells have to be used

our BATTERY
CATALOGUE will

prove of interest.

Sent FREE to

all who mention

this publication

GLOBE
DRY BATTERY

Designed for

Electric Bells, Annunciators, Gas
Lighters, Operating Small Motors,

Etc. Specially adapted to Wireless

Receivers

Price in lots of 12 or more, 13 l-2c each.

Fahnestock
Connections

No Extra
Charge

NATIONAL CARBON CO
CLEVELAND, OHIO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



\ ^m^And
With
Each
Sub-
scription

We Give
"Standard
Wiring"-
A$1.00 Book-
Absolutely FREE

<§ There is nothing later or better than this

1909 edition of "Standard Wiring." It

gives you every necessary rule and require

ment for safe, easy

and exterior work.

<J For instance:—Do you knc

2 Years for $1.50

The Best Reading
Bargain on
Earth

nd economical interior

about

about

f

circuit breakers and fuses? How
the installation, care and wiring

dynamos? Do you know what to c'o in

a case of special wiring? Can you esti-

mate the size of wire for any condi n?

<J If you can't say "YES" to these ques-

tions and hundreds of others, you need

"Standard Wiring."

Mail Coupon to
PRACTICAL ENGINEER

359 Dearborn Street
Chicago, 111.

^ Practical Engineer is a big monthly

paper for engineers. Each issue is rilled

with bright, well-illustrated articleswhich
will hold your interest and give you a

wonderful amount of useful information

on every phase of your work—whether

in Central Stations, Electric Light Plants or Isolated

Power Houses.

<J You'll like Practical Engineer. You'll enjoy and
profit by the electrical department it contains. You'll also

profit by the plain, practical instruction it gives—instruction

adapted to the needs of the-man-on-the-job, and presented

in clear forcible "down-on-the-earth-style" easily under-

stood by every engineer.

^ The June number is a complete book on the Isolated

jlilectric Lighting Plant. It tells how best to place lights—

-

the number of lights needed for certain work—the efficiency

of different styles of lamps—How to install conduit wiring,

cleat wiring, concealed work—How to figure size of wire

needed in electric circuits—How to arrange switchboards

—

How to connect up generators—Hints en Storage Batteries,

and hints on the care and management of complete electric

plants. You ought to have this June number. It alone

is worth the price of subscription, but ycu get in addition a

$1.00 book—"Standard Wiring" absolutely free, and

24 other crack-a-jack numbers of Practical En- y
gincer for a period of 2 years. ,'

If you will fill out and send in the attacJied ^' Aug.
coupon with your personal check, money order, '/

i • $1.50 cash, the Electrical Number and ' t> • i

booh "Standard Wiring" will be sent to / i ractlCal
you by return mail and if you don't X

/

think you have your money s worth,

return the book and we will

c'£rrfully refund yourmoney
/

This o^-r is limited but
there is si-1 time if you
send today. /
Add Sl.00 extra '
for postage in ^/
Canada.

S
/

/
/

/
/ Address

/

Engineer
359 Dearborn Street

Chicago, III.

For the enclosed $ 1 .50, send me
Practical Engineer for two years and in-

clude without cost, Standard Wiring, by dish-

ing, as illustrated above, which I understand will

be sent by return mail with a current copy of the paper.

Name

/
/ City.

Occupation

Suite

.



No Other
Washing Machine

In the World will do all this but

The Thor-Electric
Wash the Clothes.

Wring the Clothes.

Work the Ironing Machine.

Work the Food Chopper.

Sharpen Knives.

Churn the Butter.

Turn the Grind Stone.

Freeze the Ice Cream

and

Do Scores of Other

Household Duties.

By attaching the UNIVERSAL
ROD (sold only with the THOR)
the THOR-ELECTRIC can be

made to perform by electricity,

countless daily household tasks

now done by your wife, housemaid,

washwoman, butler or man-of-all-

work.
The "THOR" washes and wrings without packing the clothes

in a wad as many other washers do.

Features Found in no other Washing Machine but

The Thor-Electric
A 3 roll reversible wringer which wrings the clothes

from either side of the machine. Virtually two wring-

ers in one.

A wooden cylinder thai completely revolves in one di-

rection and then automatically reverse and turns in the

opposite direi tion keeps tin- clothes spread oul so that

the suds ( in rea< h every part.

A heater thai heats the water in a few minutes and
keei s it hot during the entire wash—saves the work of
carrying hoi water.

A universal rod. which can be attached in a couple of
minutes to the wheel of the washer and will work at
the same time any other machine you wish to run.

SENT ON 30 DAYS' FREE TRIAL
Write Ua for I' rii' Illustrated Book, "Easy Wan Wash Day," Slioiri>i</ all Styles,

Sizes mill ( '(ijHiciiics.

HURLEY MACHINE COMPANY
106 S. Clinton Street

CHICAGO
71 First Street

SAN FRANCISCO, CAL.
2506 Flatiron Building

NEW YORK
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Take It!

The
1909

edition of

Standard
Wiring is th

latest and best \
edition ever printed. \
It gives you every \
necessary rule for safe

and easy interior and ex- \
terior wiring. It is the re- \
cognized authority on wiring

and construction and over 1 70,-

000 copies have been sold at its

regular price, $1.00.

Yours 2 Years
For $1.50 And You

Get Standard

Wiring

FREE

engineering data,

You'll like Practical
Engineer— all engi-

neers like it, because it

gives more good, reliable

information on steam and elec-

trical subjects than they can get

from any other source. This infor-

mation is new, fresh and mighty interest-

Each number is packed with live

helpful editorials, experiences
of engineers now on-the-job and every phase of your

work, whether in Central Stations, Electric Light Plants
or Isolated Power Houses— is fully covered.

Steam and electric equipment, gas engines and producers, transmission machinery,
pumping apparatus, refrigeration and repairs, are some of the topics treated. In addition to
these you'll read "Practical Letters" from engineers, giving valuable pointers about new
ways of doing things—new kinks—new developments and new
These are worth knowing—they mean a saving in time and
money to every engineer— and you can have this big journal
for 2 years—2 1 big numbers for only $1.50 and, if you act now,

x well send you Standard Wiring—the best book of its

\kind—absolutely free.

\ ,

."* "u m 'c
'\ Practical Engineer, for it will make your work easier and

N Help you to do it better. It points the way to quicker methods and cheaper re-
's, suits. It contains nothing but good suggestions for improving your work,

Sept. \ lessening labor and cutting costs, so start Practical Engineer com-
1 \ mg your way today.

C*N Two wnole years that's what you get for only $1.50,

.
> X

\
a:i(l the bo°k Standard Wiring comes free

Practical *>\ Vou'll also get the June 140-page Electrical

processes in power plants.

.ngmeer
number—a complete boot on the isolated

359 Dearborn Street

Chicago, 111.

"k
lighting plant. Only a few of these num-

>ers remain unsold and thev are going fast.

<x /• ill out and send in the attached coupon with your
-y^ persona! cluck, money order or SI. 50 cash'and

, , mi , •?. you will be entered for 2 years subscription.
For the enclosed $1.50, send me \^\ The big electrical number of Practical

Practical Engineer for two years and in- +\ Engineer, the current number and book
elude without cost, Standard Wiring, by '< x Standard Wiring will be sent to
Cushing, as illustrated above, which I under ^ \ y"» by return mail. If, on their

Hand will be sent by return mail with <i current Ofy arrival you don't think you have
COPy of the paper. * \ VOW money's worth, return the

\ book and your $1.50 will be

\ cheerfully refunded. Take
\uptkis offer toda y beca use

Address
. \ it won't last long.

City x Canadian subscribers
\ add fl extra for post-

< hi 11 pal ion .
aSTe to '

PRACTICAL ENGINEER
359 Dearborn Street
CHICAGO, ILL.
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LET US FIGURE
on all your Electrical Work. Some of the

largest contracts on Electrical work in

the country have been performed by us.

WE INSTALL
Power and Light Plants. Genera-
tors and Motors, Electric Light
and Power Wiring for Factories,

Churches, Schools, Colleges, The-
atres, Office, Store and Residence
Buildings.

Estimates cheerfully furnished for this

class of work in any part of the U. S.

WE MANUFACTURE
Switchboards, Panelboards, Steel

Cutout Cabinets, Junction Boxes,
Service Switch Boxes, Theater
Stage Plugs, Experimental Switch-
boards and Appliances for High
Schools and Colleges. Newgard
receptacles and other electrical

specialties.

All Electrical work at the Chicago Electrical

Show installed by us.

Manufacturers of the Famous "Newgard" Waterproof
Receptacle and Globe.

HENRY NEWGARD & CO.
30-32 West Monroe St., Chicago, III.

WIRELESS BOOKS
You Should Read

The Latest on Wireless Telegraphy

By Newton Harrison, E. E.

Tells how to make and use inexpensive wire-

less outfits for sending and receiving up to ioo

miles. Full details and drawings. i2mo. Cloth.

Price, 50 cents

Wireless Telegraphy for Amateurs
By R. P. Howgrave-Graham

Gives full explanation of the construction and

working of apparatus for short distance transmis-

sion. 160 pages. 51 illustrations. i2mo. Cloth.

Price, $1.00

Mailed postpaid on receipt of price

SPON & CHAMBERLAIN
123 E. Liberty St., New York

STAR

Expansion Bolts

on the 'Phone

" Hello!"
" Yes, this is the

Star Expansion Bolt

Co.
" Yes, we have the

best Expansion Bolts,

Toggle Bolts, or Screw
Anchors in the world

for Electric or Telephone Fixtures.

Use them in any wall—they never de-

face it— the expansion is at the inner

end. Impossible to pull them out. A
Catalog ? Certainly; you'll get it next

mail. We are at

147 Cedar St., New York

Star Expansion Bolt Co.

%4s&n~afouXm£

Here's something: NEW—a grasollne engine
which makes a power pumping: plant out of any
common pump in a few minutes. Beats a wind-
mill all hollow. Will pump water from a well

of any depth 500 to 800 gallons per hour, accord-
ing: to size of pump cylinder. Needs no special

foundation. Any well platform is sufficient.

Needs no belts, jacks or fixings of any kind.

Is ready for instant use when you g-et it.

Runs out of doors or inside without overheat-
ing" or freezing:, winter or summer. No smoke,
flame, sparks or odor.

Thi$ Wonderfnl
Power Pumping
Plant costs less

than a

Windmill
and is

ALWAYS
READY

for Work

The Fuller & Johnson

FARM
PUMP ENGINE
Is quiet—practically no vibra-

tion. By attaching a piece of
pipe for extra air chamber, will
throw a continuous stream
water 40 feet up in the air or
feet on the level. Fine for
washing wagons and windows
and for FIRE PKOTEC
TION. Has pulley for runn
any machine which can
run by hand, and is so light
can be detached and taken
anvwhere in no time. It's

built like an automo-
bile, with the same care
and same materials, and is

bo strong it should need no
repairs for years.
Ask for our big: catalog:

today and learn all about
this wonderful invention.

FUILER & JOHNSON MFG. CO. -
357 Church St. Madison, WU.^

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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HOaTACTCROtS' PITMBERS

ANB rARMtfiS'SUPPUES

MERCHANDISE 0FA11KJND5.

tv OUCAGO. -u^ __ ^

This Money Saving Catalogue Free

PLUMBING and HEATING MATERIAL

Direct to the Consumer at Factory Prices

OUR PERFECT ALL IRON PIPE SYSTEM OF PLUMBING WILL ENABLE ANY

HANDY MECHANIC TO INSTALL THE MATERIAL ON FARM OR IN OTY.

Send us a list of your needs. All we ask is an opportunity to figure on your wants. We
carry everything necessary for installing this class of work. Soil pipe, lead and

water pipe and fittings of all kinds, etc. We will guarantee to save you money.

Handsome Roll

Rim

Kitchen

Sinks

All kinds of Por-
celain Enam-
eled Kitchen

Sinks, with hacks, drain boards, etc. Our
stock is complete with sinks of every de-
scription, both for corner or straight wall.

This Complete Si 1 SO
Closet Outfit... ^H 3"

Low Tank Closet like
shown in bath-room cut for

m Outfits, from $24.50 to $125.00

Complete Hot Water or
Steam Heating Plants

DIRECT TO YOU AT MANUFACTURER'S PRICE

You can afford a new heating- plant in your
home at our price. Our low quotations will sur-
prise you. We furnish complete plants in such con-
venient form that you can install them yourself or
have any handy man do it at day laborer's wages.

Now is the time to Prepare for Next Winter

We will furnish an estimate free. You will

save at least 50 per cent, by dealing with us.

Write for information now.
WE GUARANTEE SATISFACTION.

With our iron clad guarantee you take no chances.
Our contract plainly states that the plant will fur-

nish the temperature required in every room. We
will supply, free of charge, all material to bring
the plant up to our guarantee. Each plant is sold
on a year's trial. If not satisfactory we will re-

-hase price.
COMPLETE WORKING DRAWINGS

FREE. We furnish drawings and specifications

free of charge. No chance for you to go wrong
if you follow our instructions. We loan complete
tool outfit to do the work. You can install the
plarit this summer, take your time, and have it

ready when needed.

Better Heating Plants Cannot
be Bought at Twice Our Price
Send for specification blank and catalog to-day.

B$135

buys a hot water
heating plant for this 5-

room cottage. 6 radia-

tors,215 feet of radiation,
one 400 foot, cast iron,

sectional heater, with all

the necessary- pipe and
i

-
. radiator valves,

gold bronze covering, in fact all material needed.
$180 buys a complete mt

hot water heating plant K,
for this 8-room house. 8
radiators, 300 (eel

diation, a 500 foot, cast
iron, sectional heiter.
gold bronze, the neces-
sary pipe and pipe fit-

tings, radiator valves,
required for an up-to-date job.

White Enameled:
Iron Sinks

18x30 for $1.85

White Enameled Rolled Rim Sink
Backs for $2.25

Galvanized Range Boilers

Al 1 tested to 200 pounds $A Qfl
pressure. 30 gal., only «r*««™
Complete
Tube

with Stand. CC Qfk
and Couplings. «PJ'^U

Pneumatic

Water

Supply

Systems

We will furnish you with a complete
pneumaticorair pressure watersupply out-
fit that will furnish you running water the
same as city waterworks. Prices range
from S40 upward. We will furnish you
complete house plumbing outfit like
shown in this picture, including the pneu-
matic water supply system, the bathroom
outfit, the kitchen sink and range boiler
and all the pipe and pipe fittings to in-
stall from S1'J5 upward.

_ Steel Imitation

| Brick Siding at

$1.20 Per Sq.

1 Full Measure.

I
- •-:

STEEL ROOFING B^'VETC
thousand equates of steel roof-

tie* wide by 5 feet
6inch. -

in. These sheets
were used about 30 days in connection

_ with the manufacture of soap. This
a material was never eXj>osed to the

weather and was nev.r nailed. Every sheet is clean and free
from nail holes and practically as good as new. EXTRA

oated on l>oth
re 1

* gelatint in paint that prevents
I last longer than litrht weight galvanised roofing.
thing for l>arns, vrare-hoaaea factories sheds and

buildings of all kinds, or for ceiling and siding
goaranl • back,

PRICE FLAT Per 100 Sq. Fl.. $1.50 CORRUGATED. Per 100 Sq. Ft., $1.75
In writing about this mention Rooting Offer \

Ready Roofing
GalvaDizedRu,,ber

and Asphalt.

We offer the entire lot of factory mill ends of pre-
pared roofing strictly high grade, brand new, at less
than cost of manufacture. There are from two to
four pieces of galvanized rubber or asphalt roofing to
each roll of 10S sq. ft. This is $2 and S3 grades of
roofing. It is suitable for all climates and all ready-

to lay. The only tools needed are a hammer and jack-knife.
This roofing will impart no taste to rainwater, and can be
laid over old shingles. We guarantee every roll to be as
represented or money back.

Price, 95 Cts. Per Roll of 108 Sq. Ft.

fATAJ Of, Nn 1 ?T n « r"«" "''i'dlnc Mat-rial In-LrtlrlLUU 110. 1£.) plumb-
poultry

I Kl I

guaranteed as repre-

D :ed for any art

entirely ijtisf.-

GUARANTEE
2593 Archer Avenue, Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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4620 Satisfied
Hess Furnace

Customers in the U. S
Bought Our Heating Outfits on the Same Conditions
We Now Offer YOU. If the Furnaces and Outfits
had not been all we claim, and had they not been
easily and properly installed under our simple,
clear plans and directions,

WE WOULD HAVE LOSTA FORTUNE
and Been Forced to Quit Business Years Ago. i

WE BACK OUR GUARANTEE WITH A FREE TRIAL UNTIL JAN. 1910 /

We will send you, direct from our factory, a complete Hess furnac e I
heating outfit of best quality, all made to your measurements, for m
$25 to $100 less than you can buy from dealers. We will supply

J||
plans and directionsfor installing, and will loan you all necessary lV>

tools, so you, or any handy man with tools, can put up the fe'-j

equipment easily. (_

You may place the purchase price in the hands of your
local banker, who will hold it until Jan., iqio, while you
test the heater. If the test is not satisfactory, ship the
goods back to us. We will pay the return freight charges,

and the banker will refund your money.

HEATS 7 OR a ROOMS
The Leader No. 45 is economical. Will heat 7 or 8 rooms or a
small church, school building, store, etc.

BURNSAMY FUEL
Besides any kind of coal, gas or wood, any other fuel, such as

chips, twisted straw, corn cobs, etc., may be utilized.

FREE HEATING PLANS
Send us a rough sketch of any building you wish to heat and we
will have our experts prepare a simple, clear plan showing the best

arrangement of furnace, pipes and registers, for your building to-

gether with the exact cost to you of the complete outfit.

SEND FOR THESE BOOKLETS
"These Bear Witness" gives the names of thousands of

users of Hess Furnace Outfits, some of them, perhaps,

Leader
No. 45
Hess Steel Furnace

PRICE $4922
Delivered any Station East of

Omaha and North of Ohio River.

PIPES AND REGISTERS EXTRA
Our booklet "Modern Furnace Heating" contains nu-
merous illustrations and clearly explains every principle
involved in furnace heating for any building.

Hess Warming & Ventilating Go*, 9\2 Tacoma Bidg. Chicago
your neighbors, to whom we refer.

WIRELESS COMMUNICATION
Now is the time to engage in the study of the new art of

wireless. The demand for trained wireless operators is

growing constantly. The recent government action has

increased the demand 1 00 per cent. Salaries of trained

operators range from $15.00 to $40.00 per week.

THE AMERICAN WIRELESS INSTITUTE
is the only universally recognized school in the world for

the teaching of this art.

APPLICATIONS NOW ON FILE FOR 100 EXPERT OPERATORS

Come in and be one of the first to take a position in this

new field that offers promotion, good salaries and bound-

less opportunities.

Descriptive matter free on request. Address nearest office.

27 WILLIAM STREET
NEW YORK, N. Y.

UNIVERSITY BUILDING
DETROIT, MICH.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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This Key Chain Free
What It Is

The keyjchain replaces the old fashioned key ring which is so uncomfortable
in the pocket. The keys lie flat—no bulging, sharp pointed bunch to wear holes

in the pocket. Turning the horse shoe so one point parallels the chain, enables

one to quickly slip keys on or off the chain. Chain is heavily nickeled, while

the electric lamp ornament is of handsome silver ox. finish.

How To Get It

I The key chain is Free. Simply read this announcement

f which will tell you how to fill in the coupon—then clip the

coupon and mail to us. The key chain will be mailed

to you promptly.

Electric Shop
Michigan and Jackson Boulevards, Chicago

With the above name and address, we have lately opened one of the most
elaborately appointed and complete exhibit and sales rooms in America. No
matter what may be your interest in things electrical, Electric Shop is

designed to supply your needs, either in person or by correspondence, with the

utmost satisfaction, both as to quality and price.

To Consumers of Electricity
And The Public Generally

Whatever electrical lends to decorativeness, to health, comfort, convenience or eco-

nomy—whether in the home, office, store or factory—it may be had at Electric Shop.

To Contractors and Supply Builders

Electric Shop is a place where you may leave or send orders on our great ware-

house for electrical supplies, equipment and fixtures of every description. Contractors will

find it advantageous to procure all their electrical supplies from this one source, both

as regards prices and freight transportation.

To Central Stations

Central stations, desirous of increasing the consumption of electric current

by supplying their patrons with electrical utensils, devices, appliances, lamps

small or large motors, will find in Electric Shop every practical mod-
ern device in the electrical line. We invite correspondence on this subject

Send Us This Coupon
We wish to send out, from time to time, booklets and print

ed matter pertaining to electrical goods in which you will be

vitally interested. Please indicate by check marks in the

squares (in coupon) from what view-point you would be

most interested in such literature. Upon receipt of r* ^ ^ \x
the coupon so filled in, the key chain will be prompt- _r .& „<* * <tS-/v

ly forwarded to you.

I

c&°* ...

Electric Shop
Michigan and Jackson Boulevards

Chicago, 111. <?

For our Mutual Advantage mention Popular Eleetricity when writing to Advertisers
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ENTER

THE "POSITIVE"
Vacuum

EXIT
DUST
DIRT
GERMS
AND

SICK- ,

NESS

J^v.

Costs 2 cents

an hour

to Operate

It Doesn't MakeThe Dust FLY
SWALLOWS IT

—""
THE POSITIVE VACUUM CLEANER is a portable, light and

efficient plant for private homes, hospitals, hotels, clubs, etc.

It will take every particle of dust out of carpets, upholstery, inac-

cessible corners, lace curtains, mattresses, etc., and the suction can be
regulated so as not to injure the nap or fibre of the most delicate fabrics.

DUST BREEDS GERMS, and brooms and carpet sweepers do
not remove much dust, they stir it up. The only way to remove it

absolutely from any material is to suck it out with a powerful vacuum.
The "Positive" creates a vacuum at the nozzle equivalent to 9^

inches of mercury corresponding to a dead "pull" of 5 pounds, and it

maintains this degree of vacuum all the time.

The dust is collected in a drawer in the cabinet. When the work
is done, take out the drawer and empty the dust. No water cans to

leak, no bags to tie and untie.

It operates by an electric motor taking current from the lamp
socket and driving a rotary air engine which produces the vacuum.

No valves. Only three places to oil.

There isn't much more to tell, it is so simple, but we give a lot of

practical hints on vacuum cleaning in our booklet 1252 and we will be
glad to send it to you on request.

ELECTRIC CLEANER COMPANY
1654-5-6-7-8-9 Monadnock Block CHICAGO, ILL.

For our Mutual Advantage_mentlon Popular Electricity when writing to Advertisers.
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ELGIM

I

BIG SPECIAL This Month
. ii';J: '"''.."

$14.i°17 -JEWEL ELGIN only

Let me send you
this High Grade Genuine

17-Jewel ELGIN WATCH in

Hand Engraved Case on

FREE TRIAL
P. S. HARRIS,

President Havris-Goar Co.

The House 'that sells more
Elgin Watches than any
other firm in the world.

$2.00 A MonthIF IT SUITS YOU
PAY ONLY

'You assume no risk whatever in dealing with us, because, before

We Ask No Security and No faterert^^-^rSBS,

%

you buy or pay one cent, we place the watch right in your own hands and let it do its own talking.

men. Our Elgin Watches are so
CREDIT PLAN so easy, that no matter

where vou live or how small your wages, WE WILL TRUST YOU, so that you and every honest man and woman can own a
High-Grade Elgin Watch in a beautiful Guaranteed 25-year Gold Case and wear it while paying for it in such small payments
that you never miss the money.

Write Today for Our Big Free Watch Catalog
It tells all about our easy credit plan and how we send Elgin 19-Jewel B. W. Raymond and 21 and 23-Jewel Elgin Veritas
everywhere on Free Trial, without security or one cent deposit. Positively Guaranteed to Pass Any Railroad Inspection.

HARRIS- GOAR CO. 1334 Grand Ave., Kansas City, Mo.

1909
YALE 31 H.P.

Motorcycle
Price $200.00

Flat Belt with Idler or S. G. V Belt

Herz Magneto $35.00 extra

Every Claim Proved By Actual Performance
The Yale team of three riders won the Chicago Motorcycle Club Endurance Contest with carbu-

retor, vibrator, battery box and spark plug sealed, in competition with most of prominent of makes,

on July 9th, 10th and 1 1th. Six hundred miles without a single adjustment,. making perfect team

score with every seal intact, RECEIVING TROPHY CUP.
Average speed twenty miles per hour. Conceded by all contestants to be the

most severe contest ever held.

Chicago Tribune, July 13th, says: "When the committee examined the machines of the winning trio yester-

day, it could not discover a single defect in the mechanism, while in the others penalties were levied for various

reasons." This performance establishes a record for consistent performance unheard of in the history of motor-
cycle building.

ROOM FOR A FEW AGGRESSIVE AGENTS

THE CONSOLIDATED MFG. COMPANY
1734 Fernwood Avenue TOLEDO, OHIO

For ow Mutual Advantage mention Popular Electricity when writing to Advertisers.
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We Sell Millwork
for all styles of

Porches at ^
Cut Prices.

Millwork for this Porch, $23.38.

Our Stair Department
will save you from $60
to $125 on
every job.

Gable Ornament
Price 75c Oak Stairs, Complete, §28.59.

'Graceland"
Door with Plate Glass

$11.25

Pine Door, 77c.

500 Sq. Feet Best
Bldg. Paper, 37c.

Old Houses Made New
at Small Cost!

Write for Grand Free MillworkCatalog
5000 Bargains in Doors,Windows, Mouldings, All
Material for Stairs, Porches,Vestibules, Grilles, Sc.

Quality and Safe Delivery Guaranteed Anywhere
Send for handsomely illustrated Free Millwork Catalog showing

all kinds of material for building or remodeling. Everything in the
k.test styles approved by best architects. Each of the 5000 items
offered at a bargain price. You can buy, direct from the world's largest
building material plant, whatever you require for modernizing both
exterior and interior of }-our home. All styles of doors, from plain
pine to finest Art Front Doors of polished hardwood. Prices SO cents
up. Windows in every size and style, from plain windows at 63 cents
to magnificent Venetian Art Glass Windows in beautiful color effects.
Material for complete flight of stairs, only $24.73—an actual saving of
$60 to $125. You will be surprised at the small cost of Hardwood
Flooring, Plate Rail, Beamed Ceilings, artistic Mantels, beautiful
Grilles and Colonnades, Sleeping Porches and other up-to-date im-
provements that any carpenter can put in.

We Undersell Everybody
on Building Material

We do a business of over a million dollars a year. We carry Immense
stocks of guaranteed building' material in our own warehouses and lumber
yards. No other concern can duplicate our prices. All our material is guar-
anteed up to the Official Grades of the Sash & Door Manufacturers' Associa-
tions. We sell for cash and ship everywhere under an absolute guarantee of
safe delivery and satisfaction or money back.

If you are going to build, remodel or repair a house, barn or any other
building, we can save you from 50 to 75 per cent of the usual cost. Don't fail

to send for the Free Catalog of Millwork and Building Material.

Gordon -Van Tine's Famous Book of Plans FREE!
44 Complete Houses, Bungalows, Cottages, Barns

The most popular collection of plans for beautiful, practical homes. Up-to-
the-minute in style. Correct in every detail. Designed by licensed architects.
Don't build until you see these handsome homes. The complete Book of
Plans mailed free on receipt of 10 cents to cover cost of packing and postage.

World's Largest Building Material Plant

Case Street Davenport, Iowa

"Claremont." Door,
with Clear Glass. $4.50

Art Window, $3.75.

5

"Manhattan."
Etched Glass,

Combination Oak Plate Rail and 100 Lineal Feet Oak Flooring, 80c. Oak Beamed Ceiling, Lineal Foot, 13c. Classic Mantel, $24.75.
Picture Moulding, per Foot, 7c.

For our 3Iutual Advantage mention Popular Electricity when writing to Advertisers.
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Fort Wayne Motor Driving Boring
Machine

Machine Tool Drive
by electric motors has many advantages

over other methods. Every machine tool

with an individual electric motor is abso-

lutely independent in every way. It can be

operated day or night, it can be installed in

any desired location for best light or for con-

venience in handling material—and the mo-

tor saves one-third of the cost for power

Fort Wayne Motors
are particular motors for particular service

and give particular service from every motor

Ask for Bulletin "Electric Motor
Drives"

Fort Wayne Electric Works
Main Office: Fort Wayne, Ind.

Factories: Ft. Wayne, Ind. and Madison, Wis.

Atlanta

Boston

Chicago

Cincinnati

Grand Rapids

Sales Offices

Madison

Milwaukee

New Orleans

New York

Philadelphia

Pittsburg

San Francisco

Seattle

St. Louis

St. Paul

Syracuse

725

ecial
Discounts on
Highest
grade diamonds, the

finest, pure white
gems; also jewelry,

cut glass, silver, etc.

RITE for special discount sheet

and price list (together with the

complete Marshall catalog). The house
of Geo. E. Marshall is known for its first

quality goods and our special discounts on
rarest values may surprise you. Write now.

Marshall's
F' Grade-u

"F" irst and finest grade
— diamonds are gems of

the rarest beauty
perfect in cut and color,

pure white; of dazzling
brilliancy. Not one jeweler in

ten ever carries in stock a dia-

mond equal to the Marshall
"F" irst grade; and the jew-
eler's so-called first grade is

generally about equal to Mar-
shall's second or even third
grade.

HERE are shown three stones
of rare beauty, all "F" grade
solitaires— prices $76, $46 and
$28. We allow terms of $7.60.

$4.60 or $2.80 a month respectively. Or for all cash, 8%
off. Any diamond shipped prepaid on approval—not one
cent in advance, nothing to pay unless completely satisfied
AFTER fall examination.

Catalog on Request
Send name A
address on S* JS"
coupon— / -St <

thatU /> rtrW-V*
all ! yl x

* A 4"

Price List & Special
Discount Sheet

Now be sure to get this

catalog and discount sheet
and our approval-shipment
offer BEFORE you buy a
diamond or jewelry,

Write today.

Geo. E. Marshall,
(INC.)

W. S. Hyde, Jr.. Pres
S. E Marshall. V. -P.

A. S True. Sec'y

Suite 1406, >^ '
<$?

10S State St. X *
<(,

CHICAtiO, // vQ*

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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An Interesting Proposition

You Can Have Your Choice
As adopted by the fire un-
derwriters of the United
States. Contains the Na-
tional Electric Code ex-

plained with numerous
illustrations, with the neces-

sary tables and formulae

r for outside and inside

wiring and construction

for all systems. Over
150,000 Copies Sold.

Up-to X-date and most com-
plete Xbook on "Wireless
yet pub Xlished. Full direc-
tions for \ constructing ex-
perimental Xsets, and various
apparatus X winding spark
coils of all X sizes and di-
mensions, X tuning of
wireless sta X tions, etc.

Includes Naval X Station
rules, with codes, X etc..and
several chapters X on wire-
less telephony. \ All in
simple language. X 200

pages, fully il X lus
trated, with ^

additional
full page "^^^half-"1

tones showing ^^
installation of

"Wireless" in the U. S.

War Ships and Ocean
liners.

Three ^^volumesX in
one. ^r Con g tam-

ing Elec g tricity

Voltaic g Electric-
ity and Mag g netism.
Everything g simply ex-
plained, g For the be-
ginner g in the Electrical
Trade g this book is What
you Xwant. Over 280
pag g es fully illustrated.

One of the latest and
most valuable works on
electricity for the ama-

teur or practical electri-

cian published. Tells you
in easily understood lan-

guage everything you should know
about various electrical instruments

and apparatus of all kinds, with
instructions for conducting inter-

esting experiments with inexpen-

sive materials and tools easily ob-
tained. 206 pages, fully illustrated.

of these Practical
Books on Electricity—

the best of their kind
—with a Handy Elec-

trical Dictionary (see

small cut) containing

over 4800 electrical
terms and phrases
with 7 pages of dia-

grams—i f you will
send us

One Paid Yearly

To Popular Electricity

AT ONE DOLLAR
(Canada SI. 35, Foreign SI. 50)

And 25c additional to cover packing and ship-

ping charges on the books.

The subscription must" be for some
one not already a subscriber to POPU-
LAR ELECTRICITY and your own sub-
scription will not do. We give you the
books for getting us a new subscriber—
not for subscribing yourself.

POPULAR ELECTRICITY appeals to
all classes of readers—has something of
interest for everybody. Your friend

—

neighbor—business associate—fellow em-
ploye—any one of the people with whom
you come in contact—only needs to have
you call attention to our magazine to be-
come interested and give you a subscription.

A few minutes work will win you the books.
Many of our readers have already taken
advantage of this offer. Why not you?

Don't let this chance slip. Select the
book you want, send in the subscription
with remittance (including the 25c for
charges) and we will forward book and
dictionary at once.

POPULAR ELECTRICITY PUB. CO.
Monadnock Block, Chicago, 111.

G -nth-men: Enclosed find % for which send
P >PULAB ELECTRICITY to (subscriber's name and

resa here).

Name Town
St. &No .State.

Send me HANDY ELECTRICAL DICTIONARY
and (name of book wanted)
as per your special offer. (P. E. 9-'09.)

Write vour name and address plainly on space below.

Name Town.

St. & No State.

For our Mutual Advantage^mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

TELEPHONY
CJ Is a handsomely illustrated, ably edited, weekly exponent of

one of the most marvelous of modern American industries.

CJ Twenty years ago thQ Telephone was a curiosity. Today it is a
Business Necessity. Practically indispensable, even in the Social

and Domestic affairs of the Nation. *J The Independent Telephone
Field alone represents an investment of over $500,000,000, while
more than $25,000,000 is expended by it annually for supplies.

€J Here is a field affording young men of ability and ambition
greater opportunities than almost any other vocation which they

can possibly, adopt. <i Engineering, Contracting, Inventing,

Manufacturing, Construction, Maintenance, Management and
other departments of Telephone work reach out with open arms
inviting the talented youth of today to become the prosperous
leader of tomorrow.

Easy to Learn at Home
^ All of the fundamentals of Telephone work can be readily learned at home
by any bright young man through the reading of good books and the careful

perusal of the one great medium of the Telephone industry, "Telephony."

<J "Telephony" is a weekly publication which covers every phase of the
Telephone business, fl In the course of a year "Telephony" presents over
4000 printed pages or the equivalent of more than 40 of the ordinary sized

$1.50 books. gglBrThe subscription price of "Telephony" is $3.00 a year,

but readers of Popular Electricity can secure it at a special rate of

$2.00 temporarily by employing coupon blank herewith.

^ We also present below a list of some of the leading Telephone books all of

which "Telephony" is prepared to furnish, postage prepaid, for prices indi-

cated after each. *J Insert above your name, when ordering, either the
word "Telephony" or the title of the book you want.

BOOK LIST

/
•A. B. C of the Telephone, J. E. Homans... . , $1.00

American Telephone Practice, K. B. Miller $4.00
Electrical Instruments and Testing, N. H. Schneider $1.00
Handy Electrical Dictionary $0.25 V
Modern Electrical Construction, Horstmann & Tousley $1.50 _y
Modern Wiring Diagrams, Horstmann & Tousley $1.50 ^ *
Telephone Principles and Practice, G. W. Wilder $2.00 <fc Gentlemen: I enclose
Telephone Construction, Installation, Wiring, Operation and * w herewith $ "

for
Maintenance, W. H. Ratcliffe and H. C Cushing, Jr $1.00 fj^ which please'send me .

TELEPHONY
PUB. CO.

Monadnock Block
CHICAGO, ILL.

Telephone Construction, Methods and Costs,C Mayer $3.00

Telephony, A. V. Abbott (6 Vol.) $6.00 ^
Telephony, W. C Boyrer $3.00 Q^
And Paul Latzke's Great Telephone Story, "A Fight with ^ ^<V

/

an Octopus" $0.25

<?

Write for Our Telephone Book
Catalogue, Free Name-

St.—

City-

State-
(Popular Electricity)

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The new Gen-
eral Electric
Tungsten Lamp
gives nearly three

times the light giv-

en by ordinary
incandescent lamps

General6££iElectrlc

General Elec-

tric Tungsten
lamps make elec-

tric light available

for many people who
never before thought

they could afford it.

Tungsten Lamps
G.E. TUNGSTEN Lamps make it easy

for you to get more and better light for your
money than ever before. Whether you are

now using electricity, gas or kerosene, you
should know about these wonderful new lamps.
The G.E. TUNGSTEN Lamp is an im-

provement over the standard G.E. Edison in-

candescent lamp in common use.

The light giving filament is made of the
rare metal Tungsten instead of Carbon. When
heated by the same electric current Tungsten
becomes much more luminous than carbon.
The ordinary carbon incandescent lamp

takes more than three watts of electricity for

each candle light while the G.E. TUNG-
STEN uses but slightly more than one watt
to produce alight of soft, even white brilliancy
closely resembling daylight. Thus G.E.
TUNGSTEN Lamps give the highest
quality of light at a much lower cost.

Although on the market only a short time
G.E.TUNG ST EN Lamps have already

been installed in many large stores, office and
public buildings where quality and economy
are both essential.

For the home or the small business place they
offer the same advantages that have induced larger
users to install them.
Any progressive electric light company will be

glad to tell you all about this new incandescent
lamp—-or write to us for our G.E. Tungsten Book No.
32 which tells more about the wonderful metal,
Tungsten, and explains how the best results can be
secured from G.E. TUNGSTEN Lamps in home,
office, factory or store.
Remember—every day you are without G.E.

TUNGSTEN Lamps an inferior light is costing
you more than it should.

In 1880 the General Electric Company (then the
Edison Electric Light Co.) made and marketed the
first Edison carbon incandescent lamp ever manu-
factured for commercial purposes. Since that date
this company has manufactured and sold 270,000,000
Edison carbon incandescent lamps. Every notable
advance in electric lighting in the last thirty years
has been made by the General Electric Company.

The genuine G.E. TUNGSTEN Lamps are
always packed in individual boxe9 bearing
the famous G.E. monogram. Look for it.

General Electric Company, DeP t. 30 Schenectady, N.Y.

Por our Mutual kdvantage mention Popular Electricity when writing to Advertisers.
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Auto. Taillight

i to 4 c. p. 6 Volts

If SO, you will wish to know
about our full line of TUNGSTEN
Miniature and Low Voltage Lamps.

If not, you ought to know about
them. They are Little Giants
Efficiency and Brilliancy.

Tungsten Miniature Lamps are Used by
Automobilists
Bicycle Riders
Dentists, Oculists and Surgeons
Meter Readers
Workers Among Explosives

Tungsten Miniature Lamps are also

Used for

Bedroom Clocks
General Novelty Work
Portable Searchlights
Xmas Tree and Other Decorative
Work

Oar illustrated Bulletin 8A on Tungsten Miniature
and Low Voltage Lamps is yours for the asking.
We manufacture all styles and sizes of Carbon,

Gem, Tantalum and Tungsten Lamps.
"We manufacture only One Quality—the Highest.

The Columbia Incandescent Lamp Co,
(ESTABLISHED IN 1889)

Main Office and Works, ST. LOUIS, MO.

^^gmm&^^mt&ss
For our Mutual Advantage mention Popular Electricity when writing Advertisers,



POPULAR ELECTRICITY

Sunbeam Tungsten Lamps

Save 2/1

You save 65 r
;

of your current consumption by displacing your 3 h watts

per candle power ordinary incandescent lamps with
1
J watts per candle

power Sunbeam Tugsten Lamps.

Reduce Your Meter Bills Nearly Two-Thirds

One 32 c. p. ordinary lamp consumes in 1 000 hours, 1 1 2,000

watts at 1 0c per K. W. hour and 30c list price of the lamp
makes total cost for 1000 hours $1 1.50

One 40 watt (1 Jwatts per c. p.) Sunbeam Tungsten Lamp
consumes in 1000 hours, 40,000 watts at 10c per K. W. hour

and $1 .00 list price of the lamp makes total cost for 1 000 hours, $ 5.00

Saving in 1 000 hours 72,000 watts on each lamp, or $ 6.50
)0 lamps in 1 000 hours $650.00

Sunbeam 1 ungsten
Small £>ulb

40-watt size

List Prices

Standard
Pkg.

Clear Frosted Quantity

25-\vatt regular

40-watt small bulb

40-watt regular

60-watt "
100. watt

M

250-v/att

No. 1 Meridian 40-watt

$0.85

LOO
1.10

1.40

1.75

3.50

1.50

No. 2 Meridian 60-watt 1.75

$0.90
1.05

1.15

1.47

1.85

3.70

1.50

1.75

100

100

50
50
24
12

24
24

A standard package may be assorted to contain

both 25-watt and small 40-watt— 100 lamps total,

also a standard package may be assorted to con-
Ian both 60- watt and regular 40-watt—50 lamps
total.

Bulletin No. 66 tells all about them. Write
for it—it's free.

WRITE NOW—RIGHT NOW

The color of the Sun-
beam Tunrsten is so

clear and fine that pale

blue and pale pink can

be distinguished under
the rays of this lamp as

readily as by sunlight.

Sunbeam Incandescent Lamp Co.
Established 1889 MANUFACTURERS

CHICAGO TORONTO NEW YORK

Western Electric Company
Stocks in 20 large cities

Distributing

Agents

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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VIBRATION IS LIFE:
Read What Others Say

Here are a few of the hundreds of unsolicited

testimonials from people who have used the
White Cross Electric Vibrator and know what it

has done. It will do the same for you.

PARALYSIS TREATED BY VIBRATION
t'pon the request of my sister, who urged me to use her great

Electric Vibrator on my son when I was thoroughly hopeless of
his cure from physicians' treatment, I write you this recom-
mendation. My son is 16 years old, and eight months ago be-

came paralyzed from the after-effects of diphtheria. He was
S3 badly afflicted that his arms aud limbs were twisted out of
shape and was confined, all doubled up, in his bed. Medicine
and attention did no good, and I had become discouraged in all

ways. After treating first his spine at the base and then his

limbs with your vibrator he felt such re ief that I kept up the
treatment regularly, with the result that we soon had him
around in a wheel chair. Next he was going around on
crutches, and now, after three months' treatment, he is going
around with a cane and will soon be entirely cured.

3122.Indiana!Ave., Chicago. MRS. C. KNIGHT.

WHAT A DOCTOR SAYS
I have received your Vibrat >r, and to say that I am well

pleased with it is not enough. I wish I could tell every physi-
cian just h w bad he needs one in his office. I am sure he
would not hesitate to place his order for one at once.
Longmont, Colo. DR. W. H. EASTER.

VIBRATOR BEST FOR RHEUMATISM
My husband uses your vibrator for rheumatism and says he

never had anything so good in all his experience. I would not
le without it myself, as I find it is good to relieve stomach
pains, back ache, and besides 1 continually use it for face
massage. I used to go down town for that, while now I save
the money and the time, besides being comfortable in my own
home. MRS. S. H. BROWN,

2935 Vernon Ave., Chicago, 111.

Here is a Picture of the wonderful
WHITE CROSS ELECTRIC VIBRATOR,
the only vibrator in the world which combines the three great

forces of Vibration, Galvanic and Faradic Electricity. This is

the very same machine which has cured thousands of cases

which had been given up by the best physicians as incurable.

Read the letters above, then send the free coupon at once.

The secret of the ages has been discovered in
Vibration.
Great scientists tell us that we owe not only our

health but even our very life to this wonderful force.
Vibration gives life and vigor, strength and joy

to everyone.
Vibration is the most marvelous curative agent known. It is t b e rem-

edy provided by Nature for all illness and disease. It cures like magic.
Simple, sure and inexpensive—it banishes drugs and doctors forever.

The White Cross «%

Electric Vibrator
On Free Trial!
This wonderful instrument gives you the three
greatest natural curative forces in "the world

—

Vibration, Faradic and Galvanic electricity.
We want to prove to you at our expense what the great

White Cross Electric Vibrator will do for jou. We want you
to actually feel its invigorating, health-giving thrill coursing
through your own body. Wewantyou
to see for yourself how quickly it re-

moves pains and aches—how marvel-
ously it cures. We take all the risk.

Cures These
Diseases

Rheumatism, Headache,
Backache, Constipation,
Kidney Disease, Lumbago,
Catarrh, Scalp Diseases,
Skin Diseases, Deafness,
Weak Eyes, General Debil-
ity, Nervousness.

A Vibrating Ghair Free
With the White Cross Vibrator you can make a

perfect vibrating chair out of any chair. A chair

which will give you the same results as the kind
used in the biggest hospitals and sanitari-

ums. You cannot do this with any other vibra-

tor in the world. Swedish Movement right

in your own home. You can give yourself the

very same treatments for which specialists and
sanitariums charge from §2.00 to $3.00 each.

The nervous, irritable, worn-out man or woman
will obtain quicker and more permanent benefit

from a few minutes each day in the vibrating

chair than from hundreds of dollars worth of

medicines.

This wonderful
book describes

the human body in health and disease so
plainly and clearly that anyone can un-
derstand. It tells how to get healthy and
beautiful and how to keep so. This book
tells you what vibration will do for you and
how you can get the White Cross Elec-
tric Vibrator sent right to your home
for an actual free trial.

SIGN this COUPON
Get this valuable free book at once. No matter how

healthy you may be now, the time will come when you
will need this book badly. It may save your ^^^

life or the life of some of your loved ± J^
-

ones. Learn all about our offer— f\

This Valuable Book, "Health
ami Beauty/' NOW
SENT FREE

the most astounding and generous
offer ever made. Don't wait.
Don't delay. Sign the coupon
NOW! ft

LINDSTROM
SMITH CO.,
253 La Salle St.,

Dept. 1406,
CHICAGO, ILL.

LINDSTROM /S
SMBTH CO., /}?>

LaSalls Street, /&/ Without obligations on me \

Dept. 1406
iSg / send me free your special

CHICAGO f^/ dnced Price offer, free Book on Health
' M^/ and Beauty, treatment of disease bj

/ / Name

4®

vil ration and electricity, and complete

catalog.

Address

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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DRAFTSMAN
Will INSTRUCT PERSONALLY a
limited number selected, ambitious men in

Practical Drafting, Detailing, Designing

Draftsmen Drawing $125-$ 150 Monthly
Are NOT MADE in Schoolrooms,
Are NOT MADE by Reading Books,
Are NOT MADE by making Copies,

Are XOT MADE at home drawing pictures

from printed book lesson.

LET ME TELL YOU:
It requires actual, practical, up-to-date

DRAFTING-ROOM WORK to train YOU to

gain the PRACTICAL EXPERIENCE that your
employer will demand of you.

FREE
This $13.85

DRAWING OUTFIT
and Free Position

As Chief Draftsman of Engineering firm I know
exactly the Quality and Quantity of PRACTICAL training,

knowledge and actual up-to-date experience (not school
knowledge) you must have, in order to obtain a good
position and advance to highest salary.

I give
INSTRUCTIONS UNTIL COMPETENT and
PLACED in POSITION at above Salary

DON'T waste TIME and .MONEY trying to learn

from books or printed "STUFF" you can onlv learn on
PRACTICAL WORK which I furnish you.

a^i£l- CHIEF DRAFTSMAN
Div. 10. Eng's Equip't Co. (Inc.), Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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MICHAEL FARADAY
The man who discovered the principle of the dynamo, upon which
rests almost all electrical science and art as they exist today

Michael Faraday's work and discoveries were the immediate forerunner of

the modern electric dynamo. In August, 1 83 1 , he performed a series of five

immortal experiments, extending over a period of ten days, from which began a

new era of applied electricity.

Upon the first day he obtained his first evidence that an electric current

through one of two insulated wires, wound upon one-half of a soft iron ring, induced

a momentary current in a second insulated coil on the other half of the ring,

upon making and breaking the current, as shown by the deflection of the needle of

a galvanometer connected to the second coil.

He next observed that with an iron cylinder having a helix of wire wound
about it, and the iron cylinder being placed between the poles of bar magnets, that

every time the magnetic contact of the bar magnets with the cylinder was
made or broken, there was an electric current induced in the helix. This

showed that electricity could be produced by magnetism in motion.

Upon his fifth day of experimenting he discovered the production of electricity

by the approximation of a magnet to a wire. A cylindrical bar magnet was
thrust in or withdrawn from a cylindrical wire helix, whereupon the galvanometer

needle was deflected. This showed that the mere presence of a magnet near the

coil was sufficient to induce a current.

Upon the ninth day he made a copper disk turn between the poles of a great

horse-shoe magnet, the outer edge and the center of the disk being connected with

a galvanometer by wires. The needle was deflected steadily as the disk turned

in one direction, and as the rotation of the disk was reversed the needle was de-

flected in the opposite direction. This was the first dynamo.

The following day he found that a one-eighth inch copper wire drawn back

and forth between the poles produced the same effect. This is the principle of

the operation of the modern dynamo.

Michael Faraday was born at Newington, near London, September 22, 1 79 1

.

At the age of twenty-two he was appointed an assistant in chemistry at the Royal
Institute, London, the same year becoming private secretary to and attending Sir

Humphrey Davy in a tour of the Continent. Upon his return in 1 8 1 5 he was re-

appointed at the Royal Institute, and there commenced his great career of inves-

tigation and discovery in the field of electricity and magnetism. He died in

1867, one of the most honored men of all the group of early investigators to whom
modern electrical art owes its beinq.



Elementary Electricity

By PROF. EDWIN J. HOUSTON, Ph. D. (Princeton)

CHAPTER XVII.—ELECTRIC SOURCES (CONTINUED). CHEMICAL ACTION

The pressure or electromotive force pro-

duced by a frictional electric machine is

greater than practically any other source,

yet the quantity of electricity is extremely

small. Frictional electric machines re-

mained practically the only electric sources

until about the beginning of the year 1800,

when Alexander Volta, Professor of Physics

in the University of Padua, discovered an

entirely new source, that, although not capa-

ble of producing very high E. M. F.'s, yet

could continue to furnish a greater quantity

of electricity than any form of frictional or

induction machine.

There is an interesting history connected

with the discovery of this electric source. It

appears that for many years prior to Volta's

discovery, Luigi Galvani, a noted physician

and professor of anatomy in the University

of Bologna, had been in the habit of employ-

ing the hind legs of recently killed frogs as

exceedingly sensitive electroscopes. These
legs, prepared as [shown in Fig. 75, were,

according to some accounts, hung outside

the window of his laboratory against the iron

of a balcony. It so happened to Galvani's

surprise that the nerves and muscles of the

frog happening to be connected by the iron

of the balcony the legs were at once set into

strong convulsions.

It is strange in view of his knowledge of

the fact that the passage of an electric cur-

rent would produce such convulsions, that

Galvani should not have recognized the fact

that he had made the magnificent discovery

of a new electric source. But Galvani had
for many years been endeavoring to dis-

cover the cause of life, and being prone, as

was perhaps natural, to believe that what he
had observed was what he so greatly wished
to discover, came to the incorrect conclusion
that the convulsions were due to a vital

fluid that, flowing out of the nerves of the

frog and passing through the conducting
path of the iron, was conveyed to its muscles.

This was in the year 1786.

When Galvani published his discovery of

a vital fluid, an immense enthusiasm was
created throughout the scientific world, and

his experiments were repeated by hosts of in-

vestigators.

Among the most prominent of these was
Volta, who at first accepted Galvani's belief

that the convulsive movement of the frog's legs

was due to a vital fluid. Extended ob-

servations, however, soon led Volta to the

conclusion that the phenomena were due not

to a vital fluid but to electricity. Further

investigations led him to believe that this

electricity was produced by the contact of

dissimilar metals, for he obtained the most
pronounced twitchings when two dissimilar

metals, such as zinc and copper, were em-
ployed; the zinc, placed in contact with the

nerves and the copper with the muscles,

while the other ends were held together in

the hand.

A lengthy controversy followed Volta's

announcement that what Galvani had dis-

covered was not a vital fluid, but an entirely

new electric source. Indeed, when it was
afterwards recognized that a pair of dis-

similar metals placed in contact at one of

their ends and connected at the other end
by a liquid capable of conducting electricity,

and of acting chemically on one of the metals,

would produce a current of electricity, a still

greater difference of opinion arose as to the

cause.

Volta believed, at any rate in his early

experiments, that the electricity was pro-

duced by the mere contact of dissimilar

metals, while others contended that the

cause of electricity was chemical action.

Without going any further into this question

it is sufficient to say that while mere contact

is capable of producing an electromotive

force, yet chemical action is necessary to per-

mit the electricity to continue to be produced,

when dissimilar metals are connected at one

set of ends and have their remaining ends

connected by the kind of liquid referred to

above.

Volta continued his experimental investi-

gations and finally produced an apparatus

that was named after him, the voltaic pile or

column, and is now generally known as the

voltaic battery.
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Volta's original pile was constructed as

follows: Two metallic disks, one of zinc

and the other of copper, were placed on each

other and separated from another set of zinc

and copper disks by^a disk of cloth or paper

FIG. 113. VOLTA'S PILE

moistened by water containing a small quan-

tity of sulphuric acid or common table salt.

These separate sets were placed in regular

order between the three vertical glass rods

represented in Fig. 113, so as to form a

cylindrical column or pile. The order was
as follows: Zinc, copper, cloth; zinc, cop-

per, cloth; zinc, copper, cloth, etc., from the

bottom to the top of the pile. The different

portions were then brought into contact with

one another by pressure.

The pile or battery thus formed was capa-

ble of producing a constant flow of electricity

that passed from a conducting wire con-

nected with the copper plate on top of the

pile, to a conducting wire connected to the

zinc plate on the bottom of the pile. In

other words, the wire connected with the

end copper plate at the top of the pile was
positive, and that connected with the end
zinc plate at the bottom of the pile was
negative.

Each combination of copper, cloth and
zinc formed what is now called a voltaic cell.

Since these cells were connected in series, it

is evident that the battery will produce an

electromotive force equal to the sum of the

separate electromotive forces produced by
each cell. Consequently, such a battery is

capable of providing a fairly constant electric

current that will continue to flow as long as

sufficient zinc and acid remain. * -<

In order the better to understand what
takes place in the voltaic pile or battery we
will first endeavor to see what takes place

in a single cell. Such a cell is represented

in Fig. 114, where a zinc plate (Z) and a

copper plate (C) are dipped in water con-

taining sulphuric acid. When the portions

of the zinc and copper plates that extend
above the surface of the liquid are connected
as shown by the copper wire (M), an electric

current passes through the liquid of the cell

from the zinc to the copper plates, and out-

side the cell from the copper to the zinc.

Since that portion of an electric source or

FIG. 114. VOLTAIC ELEMENT

circuit from out of which the current flows

is positive, and that portion into which it

flows is negative, the portions of the zinc and

copper plates that are dipped into the liquid

become respectively positive and negative,

while the terminals that project above the

liquid are respectively negative and posi-

tive.

A few definitions will aid in the explana-

tions that are to follow. The zinc and copper

plates are known as voltaic elements. The
liquid in which they are dipped is called the

electrolyte. To be capable of acting, an

electrolyte must possess the power of acting.

chemically on one of the elements and of

conducting electricity. The portions of the

plate that are immersed in the electrolyte

are known generally as the positive plate and

the negative plate, while the portions that
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project outside the liquid are known as the

electrodes or poles.

The following facts have been discovered

respecting a simple voltaic cell consisting of

zinc and copper immersed in dilute sulphuric

acid. "When the cell is open, that is, when
the zinc and copper are not connected at

their electrodes by the conductor (M), then,

if ordinary commercial zinc is employed, a

chemical action still goes on, the zinc plate

is slowly dissolved and bubbles of hydrogen

gas are given off from its surface. At the

same time the heat generated by this chemi-

cal action of the acid on the zinc, which is

practically the same as the burning of the

zinc in acid, heats the entire mass of the

electrolyte.

When, however, the cell is closed, or the

terminals are connected by (M), bubbles of

hvdro^en are no longer s^ven off bv the zinc

cell connected with the zinc of the adjoining

cell. This leaves the zinc of the first cell

and the copper of the last cell as the poles or

terminals of the batten*. The cells are,

therefore, connected in series.

In the early days of the voltaic batten-

much difficulty was experienced by the un-
equal action of the acid on the zinc. In a

properly arranged cell no chemical action

should take place when the circuit of the bat-

ten is open, for then no regular current is

possible. Unless, however, care is taken as

to the employment of chemically pure zinc

only, a chemical action of the acid on the

zinc will occur whether the circuit of the cell

is opened or closed. This action is known
as local action and is due to impurities in the

zinc, generally of small particles of iron, that

form with the zinc minute voltaic couples

that produce electricity in local circuits.

FIG. riN. FIFTEEN VOLTAIC CELLS CONNECTED IN SERIES

plate but all appear at the copper plate, while

the energy produced by the burning zinc

now appears in the circuit no longer as heat

but as an electric current. It is evident,

therefore, that the energy producing the cur-

rent is the chemical potential energy of the

zinc.

As will be seen, the elements of the voltaic

cell, in this case the zinc and the copper, have
opposite polarities below and above the sur-

face of the liquid, those portions immersed
in the electrolyte being in the case of the zinc

positive, and negative in the case of the

copper, while outside the electrolyte the

copper is positive and the zinc negative.

In Fig. 115 fifteen separate voltaic cells

are connected with the copper pole of each

The electricity, however, is not useful since

it never reaches the external circuit. It

merely attacks the zinc, uselessly burning it

at the expense of a portion of the acid of the

electrolyte.

Probably one of the most important im-

provements in the voltaic cell was the dis-

cover}' that this local action could be avoided

by what was known as the amalgamation
of the zinc plate, effected by dipping the zinc

plate into a weak solution of sulphuric acid

and then rubbing its surface by a few drops

of mercury, by means of a bit of rag tied to

a stick. There is thus produced on the sur-

face of the zinc plate a film of amalgam con-

sisting of pure zinc combined with mercury.

The particles of iron present in the zinc are
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not dissolved in the mercury, but are carried

off by the bubbles of gas and float in the

liquid. There is thus produced a surface of

practically pure zinc that is not acted on by
the electrolyte until the circuit of the battery

is closed.

In actual practice the electromotive force

produced by a voltaic battery rapidly de-

creases after the battery has been for some
little while on closed circuit. This is due to

what is known as polarization.

Polarization is caused by bubbles of hydro-

gen that collect on the surface of the nega-

tive plate. Since hydrogen forms with zinc

a voltaic couple, capable of producing a

greater electromotive force than that pro-

duced by the zinc and copper, there is a

tendency in a polarized cell to set up an

electromotive force in the opposite direction

to the electromotive force produced by the

zinc-copper couple. This, of course, lowers

the efficiency of the battery for the following

reasons:

(i) The bubbles of hydrogen being non-

conductors of electricity, increase the re-

sistance of the cell, and, therefore, decrease

the amount of current that flows through it.

(2) The oppositely directed electromo-

tive force, produced by the hydrogen-zinc

couple, being opposed to the E. M. F. pro-

duced by the copper, tends to decrease the

effectiveness of the E. M. F. of the cell.

There are various methods by means of

which the polarization of voltaic cells may
be either decreased or entirely avoided. The
most important of these are as follows:

(1) Mechanical methods, by which the

hydrogen bubbles are brushed from the sur-

face of the negative plate by a properly

directed stream of air, so thrown against the

plate, as mechanically to carry off the gas.

Since gas bubbles will cling with greater

strength to a smooth surface than to a rough

surface, the plan is sometimes adopted of

roughening the surface of the negative plate.

(2) Chemical methods, which consist in

employing substances possessing great oxidiz-

ing powers, such as chromate of potash, per-

manganate of potash, oxide of copper, nitric

acid, etc., that remove the bubbles of hydro-

gen by entering into chemical combination

with them.

(3) Electro-chemical methods, which con-

sist in employing what are known as double

fluid cells, containing two electrolytes, and
dipping the negative element, say copper,

into a solution of copper sulphate so that in-

stead of the hydrogen collecting on its sur-

face, a film of metallic copper is deposited,

thus absolutely avoiding objectionable polari-

zation.

According to Ayrton anpl Perry, the elec-

tromotive forces in volts for the following

different pairs of voltaic couples are:

Zinc I 9in
Lead f

2l0

Tin
d

.' '.'.".".'.'.'.'.'.'.'.;;!" 069

Tin I 010
Iron f

313

Iron I , 4fi
Copper

J"

146

Copper I 9oo
Platinum f

:
ZdS

Platinum I -, , o

Carbon '. f
lL6

The E. M. F. produced by the contact of

any of the elements in this table is obtained

by adding the successive E. M. F.'s. Thus,

a couple of zinc and carbon would produce

an E. M. F. of 1.09 volts.

(To be continued.)

Electricity an Insignificant Fire

Hazard

From Jan. 1, 1908, to and including Dec.

15 of the same year, Chicago had 4621 fires,

of which only 1 .9
per cent, were reported due

to electric wires or apparatus.

The following record covering a period of

135 days gives a means of comparison as to

various causes of fires, electricity included:

Unknown 628
Careless use of matches 164
Overheated stove 109
Sparks from chimneys 100
Defective flues 88
Overheated furnace 60
Supposed incendiary 52
Spontaneous combustion 51
Explosion of gasoline 46
Thawing of water pipe:. 43
Explosion of gas 38
Electric wires 37
Gas jet 36
Oil lamps 35
Carelessness with candles 26
Hot ashes 26
Boiling oil 17
Cigar stub 12
Hot box ?
Christmas tree 5
Spark from locomotive 5
Explosion of chemictls 4

Plumber's torch 3

Incendiary 2

Lightning 1

1633

Electricity is, according to these figures,

a very infrequent offender and it is hard to

understand why it is that the public press

and unthinking people will almost always

attribute the cause of tires of unknown
origin to "crossed electric wires."
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The Palace of Mirages

Novel utilization of electricity has been

largely instrumental in giving to the pleas-

ure loving city of Paris. France, its latest

and in many respects its most ingenious

amusement enterprise. This innovation that

has aroused the enthusiasm of the French

people—famous for their love of new sen-

sations—is an institution known as "The
Palace of Mirages." Fundamentally it is

an elaboration of the theory of the apparent

multiplication of objects placed between two
parallel mirrors. In homely phrase it might

are the largest of their kind ever manu-
factured and measure, in each instance, n
by 1 6 feet. The dozen smaller mirrors are

mounted pivotally, enabling them to be

turned simultaneously and it is this facility

of manipulation which makes possible the

presentation of three different and distinct

schemes of decoration, each of this trio of

decorative schemes being, of course, in-

finitely multiplied by reflection.

Stationed at the various angles of the hall,

erected especially for this institution, are six

rotarv drums, each of these drums carrvin?

six mirrors arranged in pairs and forming

BEAUTIFUL PALACE OF MIRAGES

be referred to as a development from the

"crystal maze" familiar to all visitors to

modern amusement parks. But this Parisian

creation represents so high a development
and embodies so much that is unique and
interesting from an electrical and scientific

standpoint that it is scarcely to be mentioned
in the same breath as its more commonplace
predecessors.

The priman' feature of the equipment of

this manufactory of illusions is found in six

large fixed mirrors, attached to the walls of

the building, and twelve smaller mirrors
which are revolvable and which form the

angles of a hexagon. The six main mirrors

three angles of 1 20 degrees each. Each angle

of the hexagon likewise measures* 120 de-

grees. With this mechanical arrangement it

is possible by giving the drums one-third of

a turn to change the entire aspect of the hall.

It is just here that one of the crucial functions

of the electrical installation is manifest.

The delicate, electrically controlled mechan-
ism is such that the six drums can be turned

either independently or simultaneously.

When they are stationary, the mirrors of the

drums complete the angle of the hexagon and
are thus, to all appearances, part of the walls.

The decorative effects which are repro-

duced and multiplied by reflection are in
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great part affixed to the

mirrors and this circum-

stance brought about one

of the problems of opera-

tion. The mirrors must
be started, move and stop

so gradually and carefully

that none of the delicate

decorations are dislodged

or jarred from their proper

position. The solution was
found in the invention of

a new type of brake.

The drums above men-
tioned are actuated by a

friction wheel and are

stopped without shock by
means of this special

brake.

The Palace of Mirages

presents (by means of quick

transformations effected in

total darkness) three differ-

ent schemes of decoration, representing,

'respectively, a Hindu temple, a forest and
an Arabian palace—each seemingly limitless

in extent, thanks to the aid of the mirrors.

Although there are but three main "scenes"

or settings, forty-five different luminous effects

CANOPY MANIPULATING APPARATUS

are rendered possible by the electric lights of

which more than 2,500, involving lamps of all

colors, are employed. As many as 1,800 of

these incandescents lamps can be simultane-

ously illuminated and in the final effect in the

last scene the mirrors create the illusion of

64,800 lamps. Not only are stationary in-

candescents used but portable or^ moving
lamps are employed in the simulation of

birds, butterflies and other aerial travelers.

The system of electrical illumination is

supplied with a direct current of 500 amperes
and no volts. The 45 different luminous

effects above mentioned are controlled by
means of a special switchboard with 45 keys.

A particularly novel feature of the electrical

equipment is that provided for the manipu-
lation of a great decorative canopy which is

utilized in the forest scene in order to con-

vey to the spectator the illusion of a con-

tinuous leafy bower. Under electrical im-

pulse this huge, painted, flexible fabric slides

through a central ring and expands until it

forms a canopy over the entire central hall.

For the speedy manipulation of this tent-

like covering there are employed numerous
counterweights and a network of wires.

ELECTRICAL CONTROL OF PALACE OF MIRAGES

According to the estimates of Mr. Lewis

B. Stillwell, presented before the American
Institute of Electrical Engineers, the Niagara

Falls hydro-electric plants, during the year

1908, saved the equivalent of more than a

million tons of coal.



Card Indexing the Country
By WALDON FAWCETT

The thirteenth national enumeration of the

population of the. United States which will

be made next year may be termed, very

appropriately, the "electrical census." This

nick-name is deserved because of the ex-

tensive dependence which will be placed

upon electrical energy for carrying out this

gigantic job of figuring and by reason of

the invention of some marvelous electrically

operated machines for conducting the statis-

tical work by mechanical means. Indeed,

there is no prece-

dent, either in

governmental ac-

tivities or in the

modern business

world, for such

widespread utili-

zation of the magic

current for cleri-

cal and kindred

work, and the fad
that Uncle Sam
relies so largely on
this form of pow-
er in the biggest

undertaking in

which he is called

upon to engage,

is, to say the least,

highly significant.

. The decennial

counting of every

man, woman and
child in the repub-

lic, for which the

U. S. Congress recently appropriated the

sum of $10,000,000 will not take place

until the year 1910 but very active prepara-

tions have been in progress for some time

past for this unique enterprise which will

engage the services for long or short periods

of upward of sixty thousand regular and
temporary employees of the government.
Most important of those preliminaries has

been the invention by the electrical and
mechanical experts of the United States

Census Bureau of a remarkable series of

recording and tabulating machines which,

under electrical impulse, perform statistical

work that would require thousands of

human hands. To be sure, most of the

new machines require a man or woman
operative (although some are entirely auto-

matic in action) but this does not mean that

they are not economical, for each electrical

toiler accomplishes as much, in a given

time, as would scores of clerks, figuring with

pen or pencil in the old-fashioned way.

The next Federal Census, as becomes the

foremost job of accounting that befalls a

progressive government, is to be taken on
the card index plan—"card indexing the

lid by WaUlon Fcurcett. Washington, D. C.

OPERATING ELECTRICAL CARD INDEXING PUNCH

country," the project has been termed—with

an individual pasteboard for each and every

inhabitant of the United States. It is in

preparing and handling these personal

records, probably ninety odd million in

number, that the newly perfected electrical

machines find their chief functions. Just

here it should be explained that the facts

concerning the age, color, sex, nationality,

etc., of an individual are not penned or

typewritten on the card reserved for him
as would be the case in any ordinary card

index system. Instead this biographical

data that is essential to the compilation of

an informative census is recorded by means
of holes punched in the card. The number
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and locations of these round punctures carry

significance. In other words, the positions

of the holes on the surface of a minutely

ruled and blocked card indicates to any
person conversant with Census Office prac-

tice all the needed information relative to

the individual who is represented by the

card. No writing whatever is necessary.

Perhaps the most wonderful of the new
electrically muscled census machines is the

card punching apparatus, the purpose of

which is to transform blank cards into bio-

graphical records in accordance with the

system above described. The machine has

a keyboard very similar in appearance to

Copyright by iwcett, Washington, D. C.

ELECTRICAL TABULATOR

that of a typewriter but with 240 different

keys instead of less than one-sixth that

number. Each key when depressed records

one fact. The keys are not only inscribed

to indicate their functions but the main
groups of facts are differentiated by keys of

different colors, thus guarding against con-

fusion. The machine, in its operation,

differs from the typewriter in one important

respect. In the familiar type of writing

machine a record is made—that is a letter

or figure is printed—every time a key is

depressed and if a mistake is made it must
be crossed out or corrected with some in-

convenience. In this novel new form of

recording mechanism, however, the operator

instead of punching one hole at a time,

can depress as many keys as are necessary

to record the biography in hand and after

all the lines of inquiry have been thus

disposed of, a button is pressed bringing

an electric motor into play and all the holes

are punched simultaneously without further

effort on the part of the operator.

This latitude of operation has the advan-

tage that each key being independent of

all the others can be released at will without

a hole being punched or any fact recorded.

Thus the operator before turning on the

electric current for the punching operation,

can look over the depressed keys to make
sure that the chronicle is correct and if an

error be discov-

ered the wrong
key can be re-

leased and the

error rectified be-

fore any punching
is done, thus ef-

fecting a great

saving both in

cards and labor.

An average oper-

ative can by
means of one of

these new ma-
chines punch
more than 4,000

cards per day,

as compared with

perhaps 900 cards

per day with the

old-style hand
punch which this

new invention has

superseded ..More-

over, not one per

spoiled in thecent of the cards are

course of the operation.

While the operator of one of these new
punching machines is recording the dis-

tinctive facts concerning the individual

whose card is in course of preparation,

the machine is automatically performing
a supplementary operation of almost equal
importance—namely applying by means
of a "gang punch" a mark common to a

considerable number of cards, for instance,

all the cards for a given city, count}- or

state—cards that would obviously be dupli-

cates of one another in so far as their geo-

graphical data is concerned. As further

evidence of the versatility of this new card

punch, it may be mentioned that automatic
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counters are attached to the keys and thus

even' time a hole is punched the fact is

duly recorded on a dial. This adjunct is

exceedingly valuable in census practice

since it will make possible the announce-

ment of important totals as soon as all the

cards have been punched. There are a

dozen of these dials on each punching

machine and once the ninety million cards,

representing the country's population, have

been put through the punching process the

officials can. by consulting the dials, learn

not only the exact total of the country's

population but the numerical strength of

the grand divisions of the population as

to males, females, native, foreign, white,

colored, married, single, etc.

Finally, the cause of economy is furthered

by the circumstance that there is no hand
feeding of cards in the new machine. The
operator places about 600 cards—sufficient

for the average "run"—in a magazine at

the back of the machine : sets up in front of

her in an automatic ' "schedule turner" the

sheet of returns received from a census

enumerator in the field, and leaves the rest

of the work to the machine. All she has

to do is to touch the keys as above described.

When the keys have been depressed as de-

1 the operator touches a bar similar

to the space bar of a typewriter and the

motor with one complete revolution punches
all the holes in the card; gang punches the

card; records all the required facts on the

automatic counters, and turns the schedule

to the next set of facts. At the same time

the punched card is fed out automatically

to a magazine in front of the machine and
a blank card is fed in from the rear to un 1 -r-

go a similar operation, after which the

motor stops automatically.

Invented to supplement the work of the

machine above described, particularly in

compiling combinations of facts that in-

volve more or less intricate records, is the

lately perfected electric tabulator. This
tabulating machine is in the form of a

heavy cabinet from the front of which ex-

tends a movable arm or lever attached to

the outer extremity of which is a "pin box"
containing a needle for each possible hole

in a card. When the pin box is brought

down over each card in turn, that is fed

into the machine, the needles which meet
the unpunched surface are repressed while

those that pass through holes make an
electric contact below and by means of

relays cause one or more counters or dials

to register. The complement of dials are

connected with an automatic recording and
printing system, suggestive in its operation

of the familiar stock ticker, and thus the

totals compiled by the tabulator are printed

on tapes.

The form of tabulator above described

is semi-automatic but requires the constant

attention of an operative when in service.

However, the census experts are now at

work on a tabulator designed to be wholly

automatic in its action, which will feed

cards from a magazine and receive them
into another magazine after the fashion of

the new card punch. Electric motors of

one-half horse power are employed for the

operation of the new census machines and
great numbers of these will be in simul-

taneous operation when the work of com-
pilation is in full swins:.

Memorizing Ohm's Law
"E" stands for the pressure £
Which we are taught to use. _ q
Divided by "R", for resistance, -^

Will give us "C." the juice

E divided by R." Q=^
With this we don't get very far. -^

•R times C'vou see. E=RXC
E

And ••R" is "E divided bv C R=—
C

••\Y." watt, is "Current times

Electromotive force." W=<
And *

k

seven of them
The "Power of a horse." ;46=H.P.

—Telegraph Age.
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Rapid Transit and the Round City

All large cities tend to grow round in form
unless there are natural restrictions to such

growth. The cause of this tendency is the

necessity of concentration in a compara-
tively small area of the great interests in the

world of trade, where a large portion of the

city's inhabitants find their daily occupa-

tion. The agent which makes possible this

state of affairs is rapid transit or more
strictly speaking electric rapid transit, for

without electricity subways and elevated

roads would be practicably impossible.

Without swift and ample transportation

facilities great cities of today would be com-
posite in character, consisting of a number
of business centers instead of being a single

unit built up around one great center.

Problems of transportation in a city^of

two or three millions of inhabitants are the

most serious with which the city has to con-

tend, and they result from one cause—that

little congested district. The lateral limits

of this congested distiict are restricted to a

half a mile or even a quarter of a mile from
the center. Then, when necessity demands,
the city at this point grows straight up in

the air, ten, twenty, even forty stories. In
this beehive a million people may work
every day. Every morning they must be
brought into it, every evening taken home,
and a large part of this coming and going

occurs within a period of an hour and a half

night and morning.

Outside of a zone extending two or three

miles from the center, and which is served

principally by the surface cars live the peo-

ple who are affected by rapid transit. They
live in the outskirts of the city or in sub-

urban homes, where there is light and air.

Their station in life permits them to do this.

But they object strenuously to consuming
more than 30 or 40 minutes in going or

coming. As the city grows it is continually

reaching out and out to provide dwelling

places for the new thousands. It it should

grow straight out in one direction and try

to become a long city there would come
a time when the distance in this direction

would become so great that the time limit

in going from and coming to the city would
be reached, also the point would be reached

when the transportation company could no
longer maintain the five cent fare, for people

carried above a certain distance are carried

at a loss which must be made up for by the

short haul passengers. Therefore transpor-

tation facilities must be extended out in all

directions toward these limits and the city

becomes a circle.

A peculiar state of affairs exists in New
York city. It has tried its hardest to be-

come a long city. Manhattan and the

Bronx, occupying as they do a long point

with the Hudson River on one side and East

River on the other, tend naturally toward

this condition. So the city started out to

grow with the evident intention of over-

throwing this law of great cities. First the

surface cars took the people to the point

where lies the greatest activity. They were

soon overwhelmed. Then the elevated roads

were built—four long parallel lines of them
—and they likewise could not handle the

traffic. Then came the famous subway,

and it is now crowded to its utmost and more
people clamoring to live farther out. The
limit of this long city is reached, and slowly

and surely, with its constantly growing and

magnificent system of great bridges and
tunnels, new rapid transit outlets are being

made in all directions to be filled up with

a rush by the home-seeking public, and the

New York of the future will be round.

Did you ever attend a great base-ball

game, and go early to watch the crowd ar-

rive? If you did you may, in a manner,

watch the growth of a great city. First

come the "general admissions" and fill up
the most desirable seats in the bleachers

nearest the field. As the time draws near

for the opening of the game the bleachers

are filled up to the very top and to the

farthest end. Meanwhile the grandstand

is filling up. Now our little city is triangu-

lar in form with the congested district near

the apex.

Still thousands are clamoring for admis-

sion. So the late comers are allowed to fill

up the field along the side fines, and they

crowd in along a narrow strip on each side

extending farther and farther down. They
want to fill in the whole end of the field but

at first they are not allowed to do so, unless

the game is an extraordinary one. Then
they are not to be denied. A policeman or

two gives away here and there along the line.

A little tongue of people shoots out here

and another there toward the center of the

field. These flying wedges become surging

crowds. In a few minutes they fill up the

entire back part of the field in a neat semi-

circle and our little round city is complete.
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So it is with the building of a great city.

Conditions demand a common meeting point

or center. Rapid transit makes possible

this single center instead of a number of

isolated ones. The quickest and easiest way
to reach this center is along radial lines and
the city becomes round.

How Light is Made

We are all more or less familiar with the

effects of different sources of electric light.

But how many are able to explain the prin-

ciples of the four most common kinds of

electric lights? There are the arc lamp,

incandescent lamp, the mercury vapor or

Cooper-Hewitt lamp and the Nernst lamp.

What are they and how do they make light?

THE ARC LAMP

Fundamentally the arc lamp consists of

two carbon rods inserted in a break in the

electric circuit and separated a slight dis-

tance so that the current jumps across the

break and continues on its way. The car-

bons are first touched together to complete

Carbon
Crater

S$L Carbon
Crapor

_/Vegaticre
Carbon

ACTION OF THE ELECTRIC ARC

the circuit and start the current flowing,

then they are drawn apart, the current con-

tinuing to flow across the gap through a con-
ducting vapor of carbon which is formed.
This is the principle. There are a great

many accessories to the arc lamp, however,
which are provided for automatically main-
taining the proper distance between the car-

bons. These are operated by electro-mag-

nets affected by the current flowing through
the arc lamp circuit.

There are many interesting features in the

carbon arc of which the casual observer

never dreams. For instance the two car-

bons do not burn away alike. The positive

carbon, which is generally made the upper
one in the lamp does not burn away evenly

but is hollowed out at the end like the crater

of a volcano. The lower or negative carbon
on the other hand soon forms a point and
is consumed very slowly.

It is from the crater that most of the light

is emitted, not from the incandescent vapor
of the arc. The temperature of this crater

is 3500 C, or 742o°F. which is the tempera-

ture of melting carbon, the most refractory

substance known. This crater of a carbon

arc is literally "the hottest place on earth"

and will melt any known substance.

The light emitted by the arc crater ap-

proaches very nearly that of sunlight, con-

taining all the colors of the spectrum in

nearly sunlight proportions.

The ordinary direct current open arc con-

sumes about 10 amperes at 45 volts, or 450
watts. This means that in the little crater,

a fraction of an inch across, there is con-

stantly being used up over one-half of a

horse power of energy.

There are various types of arc lamps now
on the market. They are made for alter-

nating and for direct current, open and
enclosed, for series and for multiple opera-

tion, with solid and with special cored car-

bons (the flaming arc is an example of the

latter), but they all embody the principle of

the current jumping across a gap between

the carbons.

It may be interesting to know that Sir

Humphrey Davy, in 1808, made the first

arc lamp. This was before there was a

commercial dynamo even. He used a gal-

vanic battery of 2000 cells. The arc lamp
did not become a commercial proposition,

however, until the dynamo was developed.

THE INCANDESCENT LAMP

The incandescent electric lamp is perhaps

simplest of all and the public is the most
familiar with it. It was found in the be-

ginning that electricity flowed more easily

through large wires than through small ones,

the latter presenting a greater resistance.

To force current through a small wire takes

energy which is expended in the form of

heat. Edison first applied this principle to

the incandescent lamp. To do this it was
necessary to make the resistance element of

carbon in the form of a fine filament. A
wire of copper or iron that fine would melt
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like wax from the heat developed by the cur-

rent trying to crowd through it. The car-

bon filament must even be enclosed in a bulb

from which the air is exhausted, for if it

were operated in the open air the oxygen

combining with the carbon at the high

temperature would very soon destroy the

filament; in other words it would be oxidized

or burned up.

Heacry Circu it. Cu-ire

Fine Cvine
F•lament of

High Resistance

PRINCIPLE OF THE INCANDESCENT LAMP

The incandescent lamp is, therefore,

nothing more than a very fine filament of

high resistance inserted in an electric cir-

cuit and enclosed in a vacuum bulb for pro-

tection. The current passing through the fila-

ment heats it up to incandescence and it

emits light.

There are many different types of incan-

descent lamps, such as the carbon filament,

metallic filament, tungsten, tantalum, etc.,

the newer types, such as the tungsten, having
a higher efficiency, owing to the fact that

they can be operated at a higher temperature.

MERCURY VAPOR LAMP

Most of us have seen the long glass tubes

which emit a greenish or bluish light and
which gives one's face a peculiar ghastly

tinge. These are mercury vapor lamps or

Q
3E

C
Glass Cracuum Tube 1L

Mercury
Terminal̂

Terminal

PRINCIPLE OF THE MERCURY VAPOR LAMP

Cooper-Hewitt lamps, as they are often

called, after their inventor Peter Cooper-
Hewitt.

The mercury vapor lamp consists of a

long glass vacuum tube in one end of which
is a little cup containing mercury. One
terminal of the electric circuit enters this

mercury; the other terminal enters the other

end of the tube. By tilting the tube and
agitating the mercury the latter is partially

vaporized and the tube is filled with the mer-

cury vapor. This vapor then conducts the

current across from one terminal to the other

through the tube, but in passing it heats the

particles of mercury vapor to a high state

of incandescence, emitting the peculiar light

mentioned. This is the principle of the

mercury vapor arc although there are modi-
fications such as devices for starting the arc

without tilting the lamp, etc.

NERNST LAMP

An interesting type of incandescent lamp
is known as the Nernst. It has a glower

which is neither carbon nor metal and
this glower has first to be heated by ex-

ternal means before the lamp will light up.

The glowers are made of a mixture of "rare

earths", something like those used in the

mantels of Welsbach burners. They are in-

serted in the circuit as in the case of the in-

candescent lamp, though no protecting bulb

is necessary. But they do not heat up at

once as the current cannot flow through

them while cold. So a wire from the main
circuit, very fine and of high resistance, is

wound around them. When the current is

turned on, this fine wire heats up as in the

case of the incandescent filament and in do-

ing so, soon heats up the glowers to a tem-

perature at which they will conduct elec-

tricity. The current then flows through the

glowers and maintains them at the tem-

perature of incandescence. Meanwhile the

fine wire heating coil, being no longer needed,

is automatically cut out of the circuit.

Electricity in Kodak Films

Some of the hitherto unexplainable tricks

played upon photograph films have been

found to be caused by static electricity. The
band of celluloid that serves as foundation

for the layer of gelatinobromide becomes
electrified by contact with the black paper

that protects the roll against light, or simply

by contact with the next sensitive layer in

the roll, so that in certain conditions there

are actual electrical discharges that leave

their traces on the image, after development,

in the form of branched or zigzag lines.

A warm and dry atmosphere seems to

favor the accident, which occurs notably

when the operator removes the roll from the

apparatus; if the spool is partly unrolled he

squeezes it lightly and thus gives a slight

motion of rotation to the interior coils;

friction then determines the phenomenon,
and the harm is done.



Electrical Curing of Meats

In Cleveland, Ohio, is to be found,a model

plant for the curing of meat^by electrical

process; the first of its kind. The purpose

of the plant is to demonstrate the practi-

cability of the method, and in that respect

it is creating somewhat of a sensation.

The company's object in erecting a plant

of 50 tons capacity of cured meat per month,

was not for the purpose of engaging to a

large extent in the packing business, but

in layers in these tanks, each layer being

separated by wooden racks. Layer upon
layer of meat is laid in until the vat is full,

each vat holding approximately 5,000 pounds
of meat. The vat is then filled with pickle

(no particular formula being required, as no
change in a packer's formula is necessary).

The electric current is turned on. The cir-

culating pump is started, and, if the meat be
bacon, four days are required to produce a

MEAT CURING VATS WITH ELECTRIC CIRCULATING PUMPS

that the packers might be able to see the

practical side of a complete plant—and have
demonstrated to them by actual trial on a

commercial scale that electricity fits into the

curing of meats just as perfectly as it has
into every other enterprise to which it has
been applied with revolutionizing effect.

The introduction of electricity to the curing
of meats adds no complications, but simpli-

fies the old method. The result is a saving
in time, labor, pickle, cooperage and floor

space.

Vats about 14 feet long, four feet high, and
four feet wide, are substituted for the hogs-
head and barrels as seen in the packing house
of today. The meat to be cured is placed

perfectly mild cured meat, ready for the

smoke, No handling of the meat is necessary

during the process of curing and the same is

true whether the meat be bacon in cure four

days, hams in cure 30 days or beef 20 days.

No changing of meat from tank to tank is

necessary and no pickle is wasted.

The same pickle is now used with which op-

erations were started on March 17th, 1909,
there having been cured to date 10 batches

aggregating 5,000 pounds to the batch, and
the pickle is as good as ever. The satura-

tion is kept up by adding ingredients to the

pickle in the cooling tank outside the vat

from time to time as needed. The purity

and lasting qualities of the brine is attrfBu-
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table to the purifying influence of the elec-

tric current.

The vats in the company's plant are ar-

ranged in sections of from one to as many
as may be required for hams, beef and bacon,

each section having its own formula of

brine. An overflow tank with cooling coils

in it takes care of the circulation of each

section. One electrical centrifugal pump
and one overflow tank will cool the brine and
handle the circulation for a section of 10

tanks or more.

The necessity for circulating the brine

arises from the fact that a system of elec-

It took years of experimenting to bring

the electric process of curing to a practical

point. All preliminary experiments were
carried on at a large packing house in Cin-

cinnati, Ohio. It was with meat cured at

this plant that many features valuable to

the packer were discovered, principal among
them that of the keeping qualities. It has

been clearly demonstrated that the meat will

not skipper, due to there being no im-
purities in the meat, after it comes from
the electric bath, in which the skipper fly

may nest. Tests have proven that bacteria,

which cooking does not appear to destroy,

MEAT CURING TANKS—CAPACITY, 5,000 POUNDS

trodes is placed at the ends of each vat,

forming the poles from which the current

travels through the brine and meat, alternat-

ing from pole to pole 7,200 times per second.

This raises the temperature of the brine, and
it is therefore necessary to circulate it through

a cooling vat. The brine is thus constantly

being returned to the vat at the proper tem-

perature by the aid of a contrifugal pump.
Electrical control consists of one trans-

former for each 20 vats, one switch and a

regulating rheostat for each vat, mounted
upon a switchboard. These devices are

located in the engine room and are under
the control of the engineer.

are annihilated by the electric current.

The company has in its offices, on ex-

hibition, a piece of bacon cured in five days

by electric process, shipped to Hon. Wm.
Canada, *U. S. Consul, Vera Cruz, Mexico,

by express, in a slatted box so that flies could

enter, but barring rats and mice. This

shipment was intended to make a quick ex-

press trip but got lost in transit and remained

in that hot country four months. It finally

reached Consul Canada, he examined it,

found it O. K. and reshipped it to the

sender. It arrived in Cincinnati, was opened

by a United States Inspector who passed it

as being in good condition.



When Lightning Strikes

In studying the

actions and vagaries

of lightning it must
be remembered that

a mass of vapor,

which we call a cloud.

as it is carried along

through the atmos-

jjjj phere. develops upon
its surface a charge

of static electricity

through friction with

the air. This static

electricity should not

be confused with

current electricity such as is developed

by a dynamo or batten*. As the name
implies it is "electricity at re Al-

though at rest normally it has enormous
potential possibilities and the charge on the

cloud is at all times seeking to reach the

earth which is of the opposite polarity, or

else to jump to a neighboring cloud of lower

potential or opposite polarity. The air be-

tween the cloud

and the earth

is a non-con-

ducting medi-

um or dielectric

which prevents

this discharge

until such tin it

as the pent-up ^^^aga
-ure be-

comes so enor-

mous (millions

upon millions

of volts) that

the layer of air

is punctured,

and then we
see the lightning flash, that which is visible

to the eye being particles in the atmosphere
heated to incandescence by the passage of

the discharge.

Oliver Lodge, the noted English

scientist, has pointed out that lightning dis-

charges are of two distinct characters which
he has named the A and B flashes respec-
tively.

Jj'-W
ORDINARY : \r.;e

The A flash is of the simpler type which
occurs when a charged cloud approaches

the earth without another cloud intervening.

In this case the discharge is not as powerful

as in the case of the B type where another

cloud intervenes between the cloud earning
the primary charge and the earth. In the

hrst case an ordinary hghtning rod may be

effective either by absorbing the energy of

the stroke or by conducting it to ground
in the form of a "silent discharge." In the

B type, however, the two clouds practically

form a condenser, and when a discharge

from the upper cloud takes place to the

lower cloud the potential between the lower

cloud and the earth reaches appalling pro-

portions and the resulting hghtning stroke

to the earth is a veritable electrical ava-

lanche. In its erratic course it overwhelms

everything and no Hghtning rod or conductor

was ever made which can for a moment
cam- away safely this electrical deluge.

In an English work entitled "Modern
Liehtnin^Conductors" this dirlerence be-

J^AW
ORDINARY "B DISCHARGE

tween the A and the B discharges is graphi-

cally illustrated. In the hrst figure we have

the ordinary A discharge which seeks the

highest point on the earth's surface in order

to relieve the pressure. As mentioned be-

fore in such an instance a lightning rod

properly installed may be effective. In the

second instance there is an ordinary A
.rge from the upper cloud to the
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lower one, resulting in a B
discharge to earth. The third

and fourth illustrations show
modifications of this class, the

discharge at A precipitating a

discharge at B, the place where
B occurs having been subjected

to no preliminary strain.

With the A flash the differ-

ence of pressure is gradually

established between the cloud

and earth, and in this case

pointed conductors are efficient

lightning protectors. The glow

discharge in such cases which is

noticeable on the upper parts of

the building and from the air ter-

minals of the lightning rods seems
to prepare the path for the real

discharge and neutralize its force

to a great extent when it does come. The
heated air from the chimney acts in a some-

DISCHARGE INDUCED BY A DISCHARGE BETWEEN
UPPER CLOUDS

at equally high efficiency in either direction.

Since the ordinary steam turbine can run in

only one direction, the new method
saves the expense of a reversible tur-

bine.

Kaiser Studies Electrical Farming

B DISCHARGE INDUCED BY NEIGHBORING

DISCHARGE

what similar manner and will conduct the

discharge to the stove or source of heat in

a dangerous manner, if it is not in connec-

tion with the eaith. The lightning rod,

if properly installed will prevent this de-

viation.

Motors to Drive Ship Propellers

The Institute of Marine Engineers in

London recently discussed the subject of

electric propulsion of ships, and H. A. Mavor
of Glasgow said that the prospect is very

hopeful. Leading ship-builders have been
considering it for some time. W. P. Durt-
nall said that in the all-electric Paragon
method of driving vessels, the electric motors

are coupled direct to the propellers, and run

Emperor William of Germany is

said to be backing a series of ex-

periments being made to stimulate

plant growth by means of electrical

currents. An electric plant produc-

ing electricity at 250,000 volts has

been installed and a large tract of

'a" ground is strung with an intricate net-

work of wires over which the electricity

is distributed.

Dr. Hoechstermann, who is conducting

the experiments, declares that cereals, flowers

and all kinds of vegetation have grown more

rapidly under this sort of electric stimulation.

It is the statement of Dr. Hoechstermann
that not only will vegetation grow more

rapidly under electric stimulation, but also

that more abundant crops can be grown.

He also says that all fertilizers can be done

away with. It is his prediction that, within

a few years, " electrical farming" will be the

rule among the agricultural classes. The
experiments at Dahlem station are being

done in a private manner. Emperor William

is greatly interested in the scheme and per-

mitted the experiments to be conducted on

one of the estates belonging to the imperial

family.
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Approved Electrical Fire Fighting

Equipment

A complete fire-fighting outfit, consisting

of an electrically driven centrifugal fire

pump, motor, starting apparatus and com-
pression tank is shown in the accompanying
picture. This outfit has been accepted by
the Underwriters, when properly installed in

connection with sprinkler systems in Chi-

cago. These sprinkler systems consist of a

great number of water pipes arranged under

the ceilings of the rooms, each having numer-

ous " heads" which open when the tempera-

ture reaches a given degree, literally drench-

ing the room with water, putting out the fire

which caused the rise in temperature.

filled with water, above which is air. This
tank is connected with the fire pump and
the sprinkler system as a sort of cushion to

prevent a too frequent starting and stopping

of the motor. From the top of this tank, a

half inch pipe runs to a diaphragm or pneu-

matic governor. When the pressure in this

tank and consequently in the system falls

below a given point, as would be the case if

a head were opened, the pressure on the

diaphragm decreases, and the movement of

the diaphragm automatically closes a switch

which allows current from the regular power
circuit to pass around through a coil of iron

on the solenoid, which is the largest device

on the board, shown on the right. A plunger

in this solenoid then rises slowly, due to the

APPROVED ELECTRICAL FIRE EQUIPMENT

The most interesting part of the equip-

ment is the starter shown in a metal cabinet

at the left. It starts the motor (shown in

the foreground), the pump being on the same
shaft, whenever the pressure in the sprinkler

system falls below a certain point, and stops

the same whenever a predetermined high

pressure is reached. This maintains a prac-

tically steady pressure on the system when-
ever a leak occurs or a sprinkler head or

heads are fused.

At the extreme rear in the illustration is a

2,000 gallon steel compression tank partly

action of the electric current flowing in the

coil, and in doing so turns the horizontal

shaft to which it is geared by a rack and
pinion. On this shaft are crank operated

carbon contacts. You can see a half a dozen
of them in a row, which are thrown in one at

a time. These cut out in regular sequence

what are known as "starting resistances" in

the motor circuit, causing the latter to start

up and operate the pump. As soon as the

water pressure is restored to the desired

point, the diaphragm governor opens the

circuit through the solenoid and the motor
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stops. The motor can also be started by

hand if desired.

No fuses are used in either of the motor

leads, circuit breakers being employed in-

stead, the idea being that circuit breakers

can be almost instantly thrown in should

they open the circuit, while to replace a fuse

requires too much time in case of fire. Each
circuit breaker is set to open only upon 150

percent in excess of the current which the

motor would ordinarily require, to avoid

opening except in case of extreme trouble

or a short circuit.

The motor is so well enclosed as to be

termed "splash proof." Between the motor

and pump is an enclosed cooling fan to keep

the motor cool. This draws the air into the

short pipe, down upon the commutator of

the motor, through the machine, and dis-

charges it through the longer pipe, running

up to the ceiling, and delivers it to a point

outside the motor room. The motor is of

100 horse-power capacity, and the two stage

centrifugal pump is capable of delivering

1 ,000 gallons per minute against a net pres-

sure of 100 pounds at the pump, or equiva-

lent to four good 1 J inch fire streams.

Finally to make sure that current to the

motor can not be cut off by opening the

switch or a circuit breaker, or by failure of

the city lighting company on account of

accident, without this fact being instantly

known, the leads from the board to the motor
are connected with an ingenious electrical

device which automatically closes a trans-

mitter circuit, sending in a fire alarm signal.

Electric Lathe Designed by
Students

Musical Advertising

A Paris correspondent of Popular Elec-

tricity draws attention to the fact that

musical advertising, by means of the sing-

ing or whistling arc lamp, is being tried

in that city. To the right and to the left

of one of the store entrances there were

hung rather low, two singing, whistling and
talking arc lamps, and during their opera-

tion a considerable crowd would constantly

be gathered in front of the entrance listen-

ing to the sounds. [The mechanism of

such a singing arc lamp was described in

the June issue.]

Instead of offering the crowd something

to see it was enchanted by the sweet tones

of a familiar tune intermingled with some
advertising talks in order to render the ad-

vertising most interesting.

Students at the shops of the Worcester

Polytechnic Institute have designed and
built a type of electric driven, high speed

lathe which operates somewhat on the prin-

ciple of the friction-driven drill. The object

NEW TYPE OF ELECTRIC LATHE

of this design is to obtain absolute control

of the speed variation.

Operation of the machine is as follows:

Underneath the bed is mounted an electric

motor which carries on the end of its shaft

a vertical steel disk which revolves at great

speed. At the left of this disk, and barely

visible in the picture is a vertical shaft carry-

ing a little wheel with a face of some fric-

tional material which will give it a good grip

on the face of the steel disk. This friction

wheel can be moved up and down against

the face of the disk. When it presses near

the center of the disk the speed is slow.

When it presses near the outer circumfer-

ence where the speed of the disk is greater

this little friction wheel revolves at a much
higher rate. The shaft of the friction wheel

in turn drives the lathe. The handle shown
on the left end of the machine is for raising

and lowering the vertical driving shaft and
gives any speed adjustment desired.



Readiness to Serve

"My light bill was $6.87 this month" says

Jones to Smith. "Outrageous! Can't un-

derstand it," says Smith. "The lighting

company is getting thousands of new cus-

tomers even" year. The plant is more
economical than ever before. "Why don't

they think of us poor fellows and cut the

rates a little more.'' We often hear remarks

like these. But do we stop to think of the

problem with which the central station must
contend? If you who are reading this

have figured it out suppose you propound
a universal plan of charging for current that

will do away with all "•kicks." make even-

customer satisfied and give the central sta-

tion a fair return on its investment. It

would be an easy way to become famous;

that is. if you could dream out the solution

of the problem. But were you to begin to

study the question and try to calculate what
the rates should be you would find yourself

in more than a peck of trouble.

Mr. S. E. Doane. chief engineer of the

National Electric Lamp Association recently

read a paper before the Canadian Electrical

Association on the " Conservation of Our
Natural Resources Through the Use of

High Efficiency Lamps." In this paper he

endeavored to show how the introduction of

the new tungsten lamps, which give a much
greater candle power for the same current

than the old carbon filament lamps, will have
the effect of saving a great deal of our rapidly

decreasing fuel supply, but how it incident-

ally turns topsy tuny all the established

methods of charging for current. For in-

stance, the central stations want to save fuel.

They want to give their customers more and
better light. But they don't want to neces-

sarily "saturate" them with light by giving

them three times the light for the same
money, and if they give them the same light

for one-third the money fair pront will

vanish—and you couldn't expect that 1

corporation any more than of an individual.

What is to be done in a case like this?

What remedy can be suggested to eradicate

the shortcomings of the system of charging
for current by the number of kilowatt-hours

I ? This system has it- disadvantages and
inconsistencies realized by the central

tions as well as their customers, but to date

it seems to have been the onlv way out

Mr. Doane dwells upon this point in his

paper and brings out that factor in estab-

lishing rates which few of us realize: that is,

the ability of " readiness-to-sene " on the

part of the central station. The following

is quoted from his remarks and will open
the eyes of users of current to the fact that

the path is not all roses to the central sta-

tion manager who is endeavoring to estab-

lish a rate at once fair to the company and
to its patrons.

'

" A rather striking analog}- may be drawn
to show the present situation [referring to

the introduction of tungsten lamps]. Sup-

pose that a small city of 10.coo inhabitants

has organized a fire department, investing

considerable money in a building and equip-

ment. A force of men is maintained con-

stantly at the station, in order to answer any

alarm sent in. We will suppose that, for

several years, this department had on an
average one call a week, and that for some
reason (as illogical as that upon which the

present system of rates was based; it was
decided to pay the department on a call

basis, that is. so much for each call attended.

The records are carefully gone over, and it

is found that the yearly expense, including

fixed and operating charges is $26,000.00,

and that 52 calls (or an average of one call

a week) were responded to during the period

considered. This makes a total cost of

S500.00 per call, and so, upon the basis of

these figures and conditions, it is provided

that the department shall receive $500.00

for each fire attended, which amount just

covers all expenses.

"Here we have adjusted the rate for semce
on a basis which very apparently is illogical

but which under the conditions permits an

income sufficient to meet the cost of semce.
After having this all nicely adjusted assume
that, due to the installation of a lot of fire-

extinguishers and sprinkler system, the num-
ber of fires is suddenly reduced to one-third

of the previous number so that the station

responds to an average of only one call in

three weeks. With the income reduced to

one-third of its former value the station

rapidly becomes heavily involved in debt.

"The original figures, taken from the period

of operation before the number of fires was
reduced shows, upon closer analysis, that
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the total yearly expense of $26,000 was made
up of fixed expense ol $23,400 and a variable

expense of $2,600. Dividing $2,600, the

variable expense, by the number of calls

responded to shows that the actual cost per

call is only $50 in excess of the fixed charges.

The logical basis of appropriation would
have been to have allowed $23,400 per year

to cover the expense which is fixed regard-

less of the number of calls attended, and, in

addition, to have allowed $50 for each fire

attended, which would have covered the

actual expense created by the call.

"The department would then have been on
a readiness-to-serve basis, and a fixed in-

come to cover the fixed expense would have

been assured. With a reduced number of

fires the saving to the community would
have been the saving due to a fewer number
of runs at $50 each.

"The $23,400 per year is the readiness-to-

serve charge, and represents a value received

in assurance of prompt service on demand.
The $50.00 per fire simply covers the expense

which an actual run entails. It would be

folly for the community to expect a reduction

in the readiness-to-serve rate under such

conditions, since fire protection represents

a certain definite value and requires a definite

fixed charge to cover the interest on invest-

ment, and the fixed operating expend of the

department. A reduction in the number of

fires only makes the possibility of loss more
remote but does not decrease the value of

the protection.

"Such, to a great extent, is the state of affairs

in the central station field today. The sys-

tem of charging for service by the number of

kilowatt-hours consumed does not represent

and cannot represent the true cost of service.

It is manifestly a poor arrangement by which

the consumer is charged for service on a basis

which does not represent the cost of such

service, and it needed but the advent of a

high efficiency lamp to make the incon-

gruities most apparent. When we remem-
ber that from fifty to ninety percent of the

central station's yearly expense is fixed re-

gardless of the output, and that the income
which is to cover such fixed expense and pre-

sumably leave a margin of profit in the ma-
jority of cases varies directly with the output,

we see at once that with high efficiency lamps

there is a great possibility that the revenue

may be reduced to such a point that the

margin of profit is entirely wiped out, and
the plant operated at an actual deficit.

"Central station expense can be classified

broadly under two heads, Investment and
Operating.

"The Investment expense covers the prin-

cipal items of

—

"Interest on notes and outstanding bonds.

"Dividends on Capital Stock.

"Reserve and Depreciation Fund.
"The Operating expense includes all

—

"Fuel.

"Wages.
"Repairs.

"Supplies.

"General Expense.

"A careful analysis of the investment ex-

pense shows that part of it is proportional

to capacity and part of it to the number of

consumers connected. Each item of in-

vestment should be considered individually

and placed as a definite charge to capacity

or to number of consumers connected. The
same analysis can be applied to the operating

expense with the addition of a charge to out-

put. A considerable part of the operating

expense is proportional either to the size

or capacity of the system or to the number
of consumers connected. Only part is

strictly proportional to the actual output of

the station.

"To be more specific practically all fuel,

oil, water and boiler room la:bor is propor-

tional to output, although a part of each can

properly be charged to capacity. The ex-
pense of keeping fires banked in readiness

to serve a quick rise in demand is a capacity

charge. As to boiler room labor, as a rule

the smaller the station the larger is the pro-

portion of this expense which is chargeable

to capacity. General office and executive

expense is largely dependent upon the capac-

ity of the plant. Meter reading, billing and
other work in connection with customers'

accounts, and much of the labor and repair

of the distributing system is proportional

principally to the number of consumers con-

nected.

"Having analyzed the cost of service and

distributed every item under the head of

Capacity, Consumer, or Output charge, it is

very desirable to evolve a system of rates

which will cover the expense as above deter-

mined. This is the remedy for the present

situation— a remedy which would put the

entire matter of rates on a proper founda-

tion, and would enable the central station

to keep up its income, and conserve fuel at

the same time.
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"The Doherty Readiness-to-Serve rate is

based upon this sound reasoning, and covers

the three items of expense by three corre-

sponding charges to the consumer, ^his sys-

tem can be illustrated by the following

schedule:

15c per month for every 16 c. p.

lamp or equivalent c. p. con-

nected, as capacity charge.

75c per month regardless of current

consumption or connected load,

as consumer charge.

5c per kilowatt-hour used addi-

tional to above fixed charges, as

output charge.

"A discount of 10 percent is usually al-

lowed on the bill if payment is made before

a specified time. The capacity charge of

15c per 16 c. p. lamp connected is, as will

be noted, based upon the candlepower and
not the wattage connected; this arrangement

can be justified on the following basis: Sup-
pose a central station has a certain number
of customers all using low efficiency carbon
lamps; if all these customers should at one
time replace their carbon lamps with the

equivalent c. p. in tungsten the current con-

sumption and connected load would both

drop to one-third of their former value.

Now the customers have to bear the fixed

expense of the station; and as neither the

fixed expense nor the number of customers

is changed by the substitution of the high

efficiency lamps the fixed charge must be

the same, that is, the only saving to the

consumers will be the saving in current con-

sumption made possible by using the high

efficiency lamps.

"The central station will, however, have
at its disposal two-thirds of its capacity, re-

leased by the use of the more efficient means
of producing light. This represents a poten-

tial saving which will benefit both the central

station and the consumer. The central sta-

tion is in a position to increase the number
of customers served very greatly without any
increase in generating equipment so that,

while the increase in customers may repre-

sent a small increase in distributing invest-

ment, the total fixed charges are not increased

nearly as rapidly as the number of con-

sumers. This makes the burden of fixed

expense per consumer less and less, as the

apparatus released by the use of high

efficiency lamps can be utilized in supplying

additional consumers. It is only as this ap-

paratus is put into economic use that the

fullest benefit of the lamp will make itself

felt to both the central station and the con-

sumer, in the gradual reduction of fixed

charges and the possibility of producing the

light at the best economy. The saving im-

mediately felt is one in the output or current

consumption and it is gratifying to know
that with every installation of high efficiency

lamps on central station circuits, progress is

being made towards the more economic use

of the natural resources which it is our duty

to conserve."

Motor Runs Two Weeks Under
Water

The accompanying illustration shows an
electric motor undergoing one of the most
severe tests to which it could be subjected

and through which it passed successfully

without a breakdown.
A company which manufactures a well

known cash register wished to demonstrate

MOTOR RUNNING UNDER WATER

the higtr efficiency ofJ;he insulation used on
the motors built to operate some types of

the cash registers in place of the ordinary
crank handle. So one of the motors was
placed in a glass jar of water and the current

turned on.

The motor was in continuous operation

under water for over two weeks. At the
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end of that time the commutator bars (the

copper segments which collect the current

from the brushes and pass it on to the

armature wires) were badly eaten away by
the electrolytic or battery action of the cur-

rent flowing through the water from one

commutator bar to the next. But the ma-
chine was still able to be operated and the

insulation was found to be perfectly sound.

A second motor was then submerged.

This was run for one week and the current

then turned off and the motor left under
water for about two months. After this the

current was again turned on and to every-

one's surprise the motor started right off as

if nothing out of the ordinary had transpired,

despite its long bath.

The entire armature and field coils of these

motors are impregnated with insulating com-
pound by a vacuum process. After being

so impregnated the field coils will withstand

an insulation test of 50,000 volts before they

will break down.

Water Heaters for Dentists

Did you ever sit in a dentist's chair and
after the tearing and rasping of the drill had
ceased experience the appalling sensation of

having water, either too hot or too cold,

FIG. DENTISTS WATER HEATER

squirted into the cavity? If you ever did

you will hope for the day when every dentist

will be provided with an electric water

heater which- will supply water at exactly

the right temperature for this delicate opera-

tion, and leave nothing to guess work. Such

water heaters are now made and are becom-
ing widely used.

The heater shown in Fig. 1 consists of a

nickel plated cup mounted on a polished

marble base 3J inches square. This metal

FIG. 2. DENTISTS' WATER HEATER

cup embodies an electric heating device sup-

plied with current from the lamp socket;

either alternating or direct current may be

used. A tumbler conforming to the shape

of the metal cup is supplied.

At the bottom of the heater is seen a small

handle by turning which five different heats

may be obtained giving approximately 90,

100, no, 138 and 165 degrees Fahrenheit.

To keep the water at the right temperature

for syringing cavities use the first or second

heat and leave the current on continuously.

So little current is used that it would not

cost over one cent for 10 hours. The fourth

heat is very convenient for softening inlay

wax.

An important feature of the device" lies in

the fact that it is always ready right at the

dentist's hand, saving many steps in the case

of a long operation.

Fig. 2 shows a slightly different type.

This has four distinct heats obtainable by

moving the lever at the bottom over the con-

tact buttons of which there are five, current

being off on the first button. The glass

holds 140 cubic centimeters of liquid which

heats very rapidly on the fourth button. The
lever may then be dropped back to the sec-

ond button, which will hold the temperature

at approximately 104 degrees Fahrenheit.



The Playgrounds of a Big City

What shall we do tonight? Too hot to

go to the theater. Let's go to White City,

Riverview, Forest Park, San Souci. This
is the question that is asked and answered

by thousands upon thousands in the city

of Chicago. The same question is asked

and answered in the same way in almost

every city of any considerable size in the

country, for today the amusement park is

the recognized playground of a city. People

must play as well as work in this world,

and these little cities of light, life and ac-

tivity, to which the name "amusement
park" has been given, present a natural

outlet for the pent up spirits of those who
play as strenuously as they work.

WHITE CITY AND ITS ELECTRIC TOWEB
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CREATION— A MARVEL OF LIGHTS AND REFLECTIONS

ENTRANCE TO RIVERVIEW EXPOSITION
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THE GATES OF FOREST PARK

And did you ever stop to think that these

pleasure resorts owe their existence solely

to electricity and its myriad applications?

In the first place there must be light—light

almost like the day itself—for both illumi-

nation and decoration. Electricity alone

gives the desired

effect. Then, too,

the various amuse-
ment "features*' de-

pend upon electricity

for power to oper-

ate them and for the

illusion effects which

can only be obtained

by use of the magk
current. Scenic
railways, giant

swings, human rou-

lette wheels, chutes.

steeplechases, crea-

tions and doomsdays
—all respond to the

turn of a switch.

In Chicago the

four great amuse-

ment parks represent

four distinct types.

White City represents

the concentration of

light and activity.

Situated within the

confines of two or

three city blocks and
lighted with tens of

thousands of electric lamps and with the lofty

electric tower, second only, in beauty, to

the famous Pan American tower, it is truly

the gem of the great South Side.

LEADING THE FIELD

Riverview Exposition with its 106 acres of

grounds is laid out after an entirely different

plan. Here are cool groves with lighted

walks, little streets of intense illumination,

and in the midst of all ''Creation," a central

figure of entrancing beauty with its every

detail faithfully re-

flected in the pool of

the Grand Basin.'

Forest Park in the

West Side suburbs

is built up around
the steeplechase as

the central attraction,

where thousands

flock to enjoy a ride

on ''the ponic-

San Souci is the

"family park" of the

city. Though not

possessing the grand-

eur and display of

the other parks it

has a picturesque

beauty as distinctive

in its own way.

As an example of

how electric current

is utilized in some
of the features of

entertainment, "Cre-

ation" at Riverview

may be cited. The
entrance to this re-

markable product of

human ingenuity is shown in one of the

illustrations, the figure in the foreground

being over fifty feet high. In the deco-

ration of this entrance 4,680 incandescent
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lamps are used. Within is a great am-
phitheater with a stage nearly twice the

length^of that of an ordinary theater.

In the rear of the stage and facing the au-

dience is a vaulted background against which
the wonderful effects are produced.

The successive scenes in the drama,
silent save for the occasional uproar of the

elements, represent the creation of the

world—the first six days and finally the

day of rest. First is utter darkness: un-

bounded space. From
out the turmoil of the

elements and the formless

nebula gradually appear

the waters—a heaving sea

covering all. Then out of

the waters rises the first

mountain peak followed

by others until the scene

represents a land of moun-
tains, valleys and plains.

Presently plant fife appears

on the hills and in the

valleys, followed by ani-

mal life and then by the

first man and woman.
On the seventh day the

turmoil of the elements

has ceased and peace and
quiet are over all.

The performance lasts

for over half an hour and
during all this time in the

switch-board and spot-

light galleries above the

stage, and in the room be-

neath, men have been per-

forming in predetermined

sequence the various man-
ipulations necessary to the

production of the spec-

tacle.

The appearance and disappearance of

the various elements which go to make up
each scene, such as clouds, mountains,

hills, etc., are brought about by raising and
lowering from beneath the stage successive

rows of painted scenes which extend higher

and higher in successive tiers toward the

back of the stage. Upon these scenes are

thrown all the electric light effects known to

the modern stage art.

One of the illustrations shows the electric

switchboard gallery from which the electrical

effects are controlled. There are eight sets

of border lights each containing 125 lamps

which are thrown on and off in any com-
bination from the switchboard. In the

front is a row of eight "dimmers" by which
the intensity of the light from these border
lamps can be controlled so ' as to bring the

light up from a faint glow to full brilliancy,

producing any effect from faintest dawn to

broad daylight. The wave motion of the

sea is produced by a device worked by
electric motors, also controlled from this

switchboard, as are the lamps which make

CONTROLLING THE LIGHTING EFFECTS IN CREATION

the stars twinkle in the background.
Extending across in front of the stage but

above it and out of sight of the audience

is a long gallery where are located the

thunder machines, the "volcano" cannon,

rain machines and also eight electric arc

spot lights, among them special lamps for

making the sun and moon and for pro-

ducing snow and rainstorm effects, and the

zig-zag lightning flashes across the vaulted

background of the stage.

To make the sun rise, for instance, one

of these lamps is provided with a special

shutter with a round hole for throwing the
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"sun" spot on the background. This

shutter is operated by clock-work. The
light is thrown on at the horizon and the

clock started going, which moves the slide

slowly so that the sun travels at a uniform

rate up across the sky. The moon is

operated in the same manner, also the rain

and snow lamps, which project rapidly

falling points of light.

Lightning flashes are projected from
other lamps having special shutters cr

screens in which zig-zag openings are cut.

These are momentarily exposed in front

of the projector.

••Creation" is of course but a single ex-

ample of the numberless concessions which

depend entirely upon electric current for

their operation. Without it there would be

no amusement parks and it would be more
difficult to find an answer to that little

question: "What shall we do tonight?"

Traveling Electric Sign in Paris

Perhaps the most original electric sign

in Paris, France, is that of a representative

of an English firm. It is located on the

facade of the building and the letters travel

around on a track hke miniature railway
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wheels, according to the size of the letter,

so that all the letters can roll along on the

rails. In order to insure a regular move-
ment of the whole the different letters are

tied together by means of steel wire.

Every third letter is provided with a

small electric motor, and when the current

is switched on in the office the whole mass
of letters forming the sign is made to

move clear around the whole front Hke a

miniature electric train. In the evening

the letters are illuminated by incandescent

lamps. The effect of such an electric

moving sign is quite extraordinary and
presents a novel spectacle.

Electric Driven Corn Popper

Popcorn, as even' one knows, is con-

sumed literally by the wagon loads at large

amusement resorts. It is a problem for

those who have concessions in the most favor-

able locations to turn out the product fast

enough to supply the corn hungry public.

by old hand operated poppers—hence the

electric power popper. A power driven

equipment of this nature is shown in the cut.

The small electric motor down in the left

hand corner of the picture, which is a view

of the back of the machine, drives the chain

TRAVELING ELECTRIC SIGN

cars. Just below the fourth floor are

fastened the electric rails following the

curves of the entire facade. On these

rails are hung the wooden letters forming

the sign. Each letter has two or more

ELECTRIC DRIVEN CORN POPPER

gear which rotates the corn popper and also

drives a small blower attachment. This

blower is used to increase the gas pressure

to the burner and consequently the heat, and
enables three or four times the amount of

corn to be turned out for the same fuel cost.



Making Steel by Niagara Power

T Ingots of solid steel, weighing 500 pounds
each, are produced by a giant electric fur-

nace in a plant located near Niagara Falls.

Electric current for this process is obtained

from one of the hydroelectric plants at the

Falls where the

price of electric

power, due to

the exceptional

natural facilities

for its produc-

tion, is so low as

to make it avail-

able for the
making of steel.

The electric

furnace is of the

Heroult design

and consumes
1,000 horsepow-

er while in op-

eration. It is

capable of mak-
ing five tons of

steel in a single

heat. The Lash
process, which is

used, consists of

making a mix-

ture of concen-

trated magnetic

ores or iron ore

sands, granula-

ted pig iron and
carbon for charg-

ing the electric

furnace. It is

held that it is

not strictly a di-

rect process but
is an ore and pig

process, the ore

being greatly in

excess of the pig

iron employed.
It is maintained
that the amount
of pig iron required to make a ton of steel

in this manner is only about half of that

required in the open hearth furnace, as the

electric furnace operates with a non-oxidiz-

ing atmosphere. The ore, cast iron borings

or granulated pig iron and charcoal or coke

are thoroughly mixed with a small pro-

ELECTRIC FURNACE AT NIAGARA PLANT

portion of lime, the latter being used to

keep the material embalmed, and con-

sisting of only about four per cent. The
mixture mostly used includes about 10

per cent of coke dust and 23 per cent of

granulated pig

iron or cast iron

borings, and
about 63 per

cent being mag-
netic iron ore.

The batches

of this mixture

are 500 pounds
in weight, and
the mixing re-

quires about 15

minutes. The
electric furnace

is charged with

enough of these

mixed batches

to make approx-

imately four tons

of steel, and
then steel scrap

is scattered over

the top, 100
pounds being

used with a

small bar of iron

to form an arc

between the
electrodes when
they are lowered

into position and

the current
turned on. The
current then
continues to flow

from one elec-

trode to the

other through

the mass and

develops intense

heat. The entire

batch of mater-

ial being melted thoroughly the slag is

poured off and a final refining material

added for producing the quality of steel

desired.

It is held that the physical properties of

the steel are superior to steel made with the

usual scrap and pig processes.



Current Economy for Moving Picture Arcs
By F. G. WALDENFELS

Motion pictures are a form of public en-

tertainment that has developed with great

rapidity into an industry of enormous pro-

portions, employing thousands of men and
women and with millions of dollars invested

in property. As in any other undertaking,

the success or failure of a moving picture

theater depends as much upon the economy
of its operation as upon the volume of its

business, and the ability of the manager to

stop the little " leaks" may spell the differ-

ence between success and failure.

Moving picture theaters are great users of

electric current, and indeed without elec-

tricity they could scarcely exist. The in-

tensely illuminated snow-white fronts first

attract the passer-by and invite him to enjoy

the sights within, and the amusing and in-

structive entertainments which it is his

privilege to enjoy for the small sum of a

nickel or a dime are made possible only by
the modern electric projectoscope.

In the operation of the moving picture arc

lamp lies one of the opportunities to econo-

mize. These arcs may be operated with a

great waste of current, or devices may be

employed which will cut down this expense

to a minimum, and not only does the

theater management appreciate the signifi-

cance of such innovations but the central sta-

tion company furnishing the current, as well,

for it is the satisfied and prosperous customer
which in the long run is the paying customer
for the central station.

It is the object of this article to discuss

the different successful devices used for

operating moving picture arcs on alternating

current so that any operator or electrician

can understand them.

There is always a certain important item

to consider in electrical construction and
that item is safety from fire, and everything

will be presented in this article from an un-

derwriter's point of view, and this is to elimi-

nate the fire hazard and install all wiring

according to the rules of the Underwriter's

National Electrical Code. In the beginning

a great many oil cooled rheostats were sold

in the field, but were condemned by the

Underwriters, and now most of the manu-
facturers of these devices are making the

air cooled type which is approved.

In the use of alternating current it is a

problem to supply low voltage to moving
picture arc lamps, and the following methods
are a few solutions which best fill the re-

quirements at present:

i. Jacobi & Harris Reducer: a reactance

coil in series with the arc lamp.

2. Don J. Bell Auto-transformer or In-

ductor Compensator: having three sets of

connections in the primaries to give about

55 amperes at about 33 volts in the secondary

leading to the arc carbons.

3. Ft. Wayne Compensarc: a simple

transformer winding and core with lamp
directly across the secondary winding. To
adjust the current, two reactance coils are

provided in series with the arc lamp.

4. Winchester Magnetic Rheostat: a

transformer with the secondary current ad-

justed by means of a magnetic shunt.

5. General Electric Economy-Arc: a step-

down core type transformer with a one pri-

mary and one secondary coil. The secondary

coil is in series with an auxiliary winding so

connected as to introduce a current in the sec-

ondary opposite in direction to that in the

main winding.

6. General Electric Mercury Arc Recti-

fier: for converting alternating to direct cur-

rent, with the assistance of a compensating

resistance.

7. Motor-Generator: for converting al-

ternating to direct current of suitable voltage

for operating the arc.

These devices have all been tested by the

Underwriters Laboratories, for economy,
efficiency, variable voltages, high power fac-

tor, insulation and break down test, tempera-

ture rise, etc. The laboratory has endeav-

ored to induce the manufacturers to dispense

with the waste heat, noise and humming at

the lamp, reduce the carbon consumption

and increase the light 30 to 50 percent above

the results from the same amperage ob-

tained from a rheostat. Also to make the

efficiency of the lamps great enough to over-

come the greatest film densities, long dis-

tances, irregular strength and eventually

breakdowns.

All these devices can be subjected to a

severe breakdown insulation test with 1000

to 5000 volts alternating current and are abso-



POPULAR ELECTRICITY 303

lutely safe and indestructible. Lighting

companies are favorable toward them be-

cause they are not troublesome and are

square with the meter.

Moving picture arc lamps operate at approx-

imately 35 to 55 volts and 20 to 80 amperes.

They are generally connected to no volt

circuits, but in many cases where 2 20-volt,

Edison, three-wire distribution is used, cen-

tral stations have insisted on connecting the

arc lamps on the two outside lines (220 volts)

on account of the unbalancing of the system

that the lamps would cause when placed

across the neutral and one side of the line

(no volts).

Past practice used to reduce the line

voltage to that required by the lamp has

been to employ rheostats or reactance

coils. Both of these methods are very waste-

ful of energy and therefore enlarge the cur-

rent bill. Furthermore, the rheostats, nick-

named "stoves" by inspectors, are objection-

able on account of the large amount of heat

generated which not only makes the lamp
house very uncomfortable for the operator,

but is also a great fire hazard, as the rheo-

stats often become hot enough to set fire to

anything combustible that comes in contact

with them.

Reactance or choke coils, while not quite

so wasteful of energy as the rheostat, are not

desirable on account of introducing into the

circuit what is known to electricians as

"reactance" which results in a large cur-

rent at a low power factor being taken from
the system, thereby affecting the voltage of

the lighting circuit.

Of the approved devices it remains for

the theater manager to choose the one best

suited to his needs, and following is a brief

explanation of the different devices:

J. & H. REDUCER

The Jacobi & Harris Reducer, Fig. 1, is

an air cooled device composed of choke coils

and replaces the ohmic resistance type of

rheostat generally used. The coil consists

of two windings of about No. 4 B. & S.

gauge, cotton-covered, copper wire con-

nected in series on a core of laminated sheet

iron punchings. This device is designed for

no or 220 volts, 60 cycles, 30 amperes, and
can stand the test on a machine rated as

high as 67 amperes, 220 volts. The device

is manufactured to order and wound ac-

cording to the circuit to which it is to be
connected. The size of wire used for the

coil is much larger than the rating of the

device would require.

BELL AUTO-TRANSFORMER

The Don J. Bell Auto-transformer, or In-

ductor-compensator is a device which is

used on alternating current circuits ranging

FIG. I. J. & H. REDUCER

from 90 to 115 volts. It is provided with

three sets of connections for the primary

circuit and is designed to supply a current

of 55 amperes in the secondary with a voltage

of 33 at the lamp terminals. It has a power

factor of .8864. The core is built up with

sheet iron punchings in accordance with

standard transformer practice and held to-

gether with brass bolts and nuts. The coils

are form wound and dipped in an insulating

compound and baked with two layers of tape

over the outer surfaces of the coils.

The primary coil consists of a good many
turns of about No. 6 B. & S. gauge, copper

wire, cotton covered. Taps are brought out

from a certain number of turns on the coil

to separate terminal posts on the front.

The secondary has a less number of turns of

No. 6B. & S. gauge, cotton-covered, copper

wire, with taps brought out from different parts
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of the winding to separate binding p: sts

the front. From a common point of these

coils a wire is brought out to a terminal in

the front for a conductor leading to one lamp
:emnnn
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FIG. 4. IIOXS OF BELL AUTO-

picture film very often lequires the highest

amperage obtainable. The complete device

own in Fig.

COMPEXSARC

The Ft Wayne Electric Works manufac-
tures a Compensarc, or auto-transformer,

Fig. 5, designed to furnish 14, 40 or 60
amperes to the lamps of moving picture ma-
chine outfits for no or 220 volts a, c. it is

used intead of the common iron or other

ohmic resistance type of rheostat

It consists of a simple transformer winding
and core with the moving picture arc lamp
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directly on the secondary of the transformer

winding. Two reactance coils are pro-

vided in addition which may be put in series

with the carbons of the lamp.

The transformer is of the air-cooled type,

and as shown in the diagram, Fig. 6, and has

two additional windings, one in each side of

the line. The core is built up of sheet iron

punchings mounted on a flange.

A single pole, 500 volt, main-line switch

with three contact jaws, controls the current

in an odd way. When the switch is open

the lamp circuit is open. When the switch

blade makes contact with the first pair of

jaws as shown in Fig. 5, the lamp circuit is

closed with the two reactance coils in series

with the carbons. When the knife blade is

in contact with second pair of jaws the light

FIG. 5. COMPENSARC

reactance coil is short circuited. In the

third position the knife blade is in contact

with the first and third pair of jaws only,

the second pair of jaws being so designed

that they are not in contact with the switch

blade when it is completely closed. In this

position both reactance coils are short cir-

cuited and the" lamp is directly across the

line with the two transformer windings in

each side.

These devices are furnished for any fre-

quency desired, no or 220 volts a. c, and
are designed to furnish currents in the lamp
circuit with a voltage of 55 at the lamp car-

bons as follows:

Position 1. Both reactance coils in series

with lamp, 14 amperes. This current will

FIG. 6. CONNECTIONS OF COMPENSARC

warm up the lamp carbons and permit the

operator to throw a bright light immediately.

Position 2. Light reactance coil short cir-

cuited, 40 amperes. Normal running cur-

rent.

Position 3. Both reactance coils cut out;

maximum running current 60 amperes.

This current is often used when film is thick

or smoked. The maximum loss on position

3 is about 200 watts.

WINCHESTER TRANSFORMER

A transformer with adjustable reactance

coils in the secondary circuit is made by the

Winchester Electrical Works, and is a simple

transformer as shown in Fig. 7. A re-

actance coil having the winding adjustable

in relation to the core is placed in the sec-

ondary circuit in the series with the lamp. It

is air cooled and designed for a primary

voltage of no or 220 volts a. c. as desired,

and for a secondary voltage of 55.

About No. 4 copper wire is used for the

reactance coils and these are wound in the

same manner as the secondary coil. These
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s are mounted on a heavy wooden strip

which is seemed at :ne ends by slide bolts.

These bolts engage holes in the sides :: the

and the coils are thus supported. A
Series ::" :hese holes is provided, permithr.^

PIG. 7. WINCHESTER EKANSFOEMER

adjustment of the coils so as to - ir the

number of turns about the wire. This ad-

justment provides a means of regulating the

reactance in the secondary and provides for

a corresponding range in the current flow.

MP^s

*.*«

FIG. 8. IMPROVED WINCHESTER
TRANSFORMER

An improvement on the preceding device,

by regulating the secondary current with a
magnetic shunt as shown ir. 5 sup-

plied by the Winchester Company. It is air-

cooled and designed for 115 volts a. c. on

the primary with the secondary current

ranging from _: :: 55 amperes at 57 volts.

Two coils each are provided for the pri-

mary and secondary of the transformer.

Ti:e primary and secondary connections are

made on a board.

Fastened to a rod which runs through the

center of the cover is the magnetic shunt,

and by raising and lowering the shunt be-

7en the cores, a means of adjustment of

the secondary current is provided. The
shunt rod passes through the cover of the

device and is readily accessible to the opera-

tor.

z : NOMY-ARC

Fir. : sh: s :i:e General Electric low-

potential transformer or Economy-arc. This

is an air cooled transformer, designed for

nc or 222 volts a. c. with a secondary voltage

:: 55 volts. It is 1 srep-down transformer,

with the secondarv coil in series with an

FIG. 9. ECONOMY-ARC

auxiliary winding so connected as to intro-

duce a current in the secondary oprx
direction to that in the main winding and
tending to reduce the low voltage current

output of the transformer. This auxiliary

is equally sub-divided into two parts, taps

being brought from each end and from the

center to three respech :f contact

between which operates a short cir-

cuiting bar, and the coil is so arranged and
connected with respect to the main secon-

dary winding as to deliver maximum cur-

rents and 50 amperes in the three

positions of the regulating switch for the

operation of the arc lamp.

The primary coil is arranged with four

leads or taps so as to adopt the transformer

for use on 200, 210 or 220 v. Its. The
auxiliary winding is of similar construction

and is wound between the main primary
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FIG. IO. CONNECTIONS OF ECONOMY-ARC

and secondary coils. Leads from the aux-

iliary secondary winding are brought out to

copper contact plates mounted on each side

of the slot through which the switch is

moved. The short circuiting bar is con-

FIGS. II AND 12. FRONT AND REAR OF
MERCURY ARC RECTIFIER

structed of black fibre, upon which are bolted

two copper contacts each of which is suf-

ficient width to bridge across the gap be-

tween the copper clips, and is so arranged
as to maintain the short circuit during

movement of the switch and until its cor-

responding contact piece engages with ad-

jacent clips of the switch, thus preventing

fluctuations in the lamp during the period

of change. Fig. io shows connections.

MERCURY ARC RECTIFIER

Mercury arc rectifiers for moving picture

machines are made in a simplified form, be-

ing minus all instruments, all main line and
regulating switches, circuit breakers, etc.

The rectifier tube is equipped with an auto-

matic shaking magnet in the a. c. circuit to

start the arc. The shaker attachment con-

sists of a solenoid coil and plunger in circuit

with the alternating current. The electric

/fecl/f/e?-

Tct be
/jcl/a/£ DCLoad

ffedctdnce

Covjpen/Scit/MQ

/Fecietc2A/c&

fig. 13. CONNECTIONS OF MERCURY ARC
RECTIFIER

current passing through the coil causes the

plunger to jump up and down, a series of

levers communicating this movement to the

tube carriage and starting the arc. When
direct current begins to flow out of the tube

it passes through a relay which automatically

cuts the shaker coil out of the circuit.
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The re ::izer tube is of 40 ampere capacity

whereas the compensator coils, etc, are de-

signed for 30 ampere outfits. This allows

for the initial starting current when carbons

of the arc lamp are dosed, and where nor-

mal current ; s approximately 30 amperes.

A regulating reactance is used to limit the

current for the moving picture arc, which

nee is connected in series with the a.

c. supply.

The reedner is designed :: start auto-

matically when the carbons of the arc lamp
are touched together. The shaking coil

tilts the tube and starts rhe arc as in the

mercury vapor or Cooper Hewitt lamp.

As soon as the arc is started only direct cur-

rent is obtained from the terminals. Figs

11 and 12 show the front and back, respec-

tively, of a mercury arc rectifier. Fig. 13
shows connections.

MOTOR-GENERATOR

Ti:e remaining device which may be used

for the operation of the moving picture arc

is the motor-generator. This is a well

known electrical machine, used for many
purposes. It ixmsists of a motor and a

dynamo or generator mounted on one shaft.

The motor takes current from the main line,

and as it revolves it drives the generator

which latter is so designed and wound as :

:

give the current necessary for the economical

operation of the lamp.

Floor Surfacing and Polishing

.An entirely new industry has spm:._

since application of electricity has been
made to floor sanding and polishing ma-
chines, one that has been enthusiastically re-

ceived by architects, contractors, builders.

es and tenants of large buildings of any
kind. To the owner of such a machine the

field is fresh, and active competition is not

yet a problem. These machines will go over

a floor and grind down and polish the sur-

face in a manner that cannot be approached
by hand methods. They are operated by
electric motors which take current from the

lighting circuit through a long flexible cord.

1 is a surfacing machine only, that is

it does not perform the sanding and polish-

ing operations. In front is seen a disk like

cutter which bears heavily on the floor and
is at the same time revolved by the motor,

the latter being carried by a little truck with

r tired wheel- nt marrii

FIG. I. SURFACING 1IACHIN

FIG. SURFACING MACHINE FOR
HEAVY WORK
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\T>ING AND POLISHING MACHINE
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scratching. The machine is pushed along

over the floor by hand and the lever permits

variation of the pressure on the cutting head.

The motor is of two horse power. In ad-

dition to the surfacing disk a sanding head
or special head with carborundum blocks

is supplied if desired.

A heavy machine for use on large surfaces

of tile, mosaic or terrazzo floors is shown in

Fig. 2. The motor which drives the ma-
chine and operates the surfacing disks at the

same time is of 7J horsepower. Each grind-

ing head is provided with an independent

pressure device. This machine leaves be-

hind it a perfectly smooth even track 33
inches in width.

The sanding and polishing machine shown
in Fig. 3 is of quite different design. The
sanding and polishing wheels are under-

neath while in front is a sort of friction roller

The Automaticon

A new form of electrically operated ad-

vertising device is represented by the Auto-
maticon which is especially adapted for win-

dow display purposes. In front of the ma-
chine is a ground glass screen 26 by 28

inches, fitted in a handsome frame. Ex-
tending back from this screen is a funnel

which excludes all light from the back of the

screen with the exception -of that which comes
from an automatic, self-centering arc lamp
situated back of the rear opening in the

funnel.

The machine is equipped with 86 slides,

showing any subjects desired, and when in

operation will automatically display these

in succession upon the ground glass screen

at intervals of eight to nine seconds.

Apparatus which automatically moves the

THE AUTOMATICON

which is driven by the motor. As this roller

revolves it draws the machine along, so that

the whole device is virtually self propelling.

slides in front of the projector is driven by

a § horse-power electric motor and either

alternating or direct current may be used.



Electricity in the Laundry
By NORMAN G. MEADE

A large shirt factor}* in Bridgeport, Con-

necticut, has one of the most complete elec-

tric laundry equipments of any similar con-

cern in the country, including electric irons,

The manner of wiring and supporting the

cords is quite unique. The mains are run
on the ceiling of the floor below, and double
branch cutouts placed under each table.

WHERE ICO ELECTRIC IRONS ARE USED

electrically heated
rolls, electric motor
drive, etc. The prin-

cipal feature of the

installation is two
hundred Simplex

irons in use on 150
tables, some of the

tables having a

double equipment.

There are two sizes

of irons in use, the

largest a 6^ pound
iron for general iron-

ing of shirts, and the

small or glossing iron

weighing three
pounds, used for neck
and wrist bands.

The large irons have

a round nose and a

round edge, while the

small irons have a

sharp edge and round
nose and rocker-

shaped bottom. APPARATUS TO PRODUCE CHLORINE BLEACH

The cord support

consists of a piece

of conduit extended

through the floor and
supported byJa
flanged plate. A re-

ceptacle with two
plugs, one for each

iron, is mounted on
the support within

convenient reach of

the operator. Even-
iron is provided with

a special regulator

stand, so arranged

that when the iron is

not in use the cur-

rent is reduced 333-

percent, preventing

the iron from over-

heating, but main-
taining a working
temperature. In this

installation a saving

ofA nearly 30 horse-

power per day is
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made, as one iron is always on the stand,

and the other about one-third of the time,

while the shirts are folded and pinned.

In the same room, but not shown in the

accompanying illustration, are five electric

rolls for ironing bosoms of shirts. The rolls

revolve in one direction until the bosom is

covered, then reverse, returning to their

original position. The reversal is accom-
plished by a specially constructed commuta-
tor.

A large New York laundry is using, with

good results, an apparatus which produces

chlorine bleach electrolytically, by the dis-

sociation of salt water. This bleach con-

sists of a mixture principally of sodium hypo-

chlorite and caustic soda. The hypo-

chlorite is the active agent when in combi-

nation with the soap and oxalic acid used in

the washing of linen, and acts as a powerful

bleach and disinfectant.

The apparatus consists of a supply tank

which contains the salt solution (about 21

pounds of salt in 86.4 gallons of water), an

electrolytic vat containing the electrodes, and
a tank in which flows the resultant liquid.

Edison 120- volt service is applied directly

to the electrodes through a reversing switch

and ammeter. The reversing switch is used

to clean off the electrodes by the reversing

of the current after every four hours' run-

ning. The flow of the salt water is regulated

by a valve from the supply tank and is main-

tained at a rate which keeps the thermometer
in the electrolytic vat at about 95°F., which is

the best temperature for the proper forma-

tion of the hypochlorites. The current is

maintained at as near 25 amperes as pos-

sible, and is readily adjusted by the quantity

of salt added and by the rate of the flow of

the solution.

The method as described above, though

more expensive than the common way,

which consists of mixing bleaching powder
with water, allowing the solution to remain

quiet for some time and using the clear liquid

from the top for the suds—gives better re-

sults and has many advantages over the old

method. The solution as obtained with the

electrolytic process is so nearly perfect that

very little oxalic acid is required in the

washing water. One gallon of solution is used

with 25 gallons of water for white goods;

less solution is used for colored articles.

Linen is given a softer finish and no spots

appear, as is sometimes the case when the

bleaching powder solution is improperly

mixed, or when too strong for the soap water:

under such conditions holes are often burned
in linen and bad stains made. Labor in-

volved in the two methods is practically the

same. The cost of bleaching powder is about

$8.50 per month as compared with the cost

of current and salt at $12.50 per month.
The laundry is doing nearly $10,000

worth of business in a month. The appa-
ratus serves as an advertisement as it is a

neat arrangement set up in the front part

of the place, easily seen by entering cus-

tomers, and its sanitary properties being

readily apparent.

Electric Turntable

Once upon a time locomotive turntables

were laboriously operated by hand. Now-
adays in the large shops and yards electric

motors are made to do the work. The ac-

companying picture shows an electrically

operated turntable with a locomotive on it

ready to be turned. To the left is the cab

in which the controlling mechanism is placed

to feed a 10 horsepower, 115 volt, direct

ELECTRIC TURNTABLE

current motor located under the cab.

Current is supplied to the table by wires

run underground in a conduit to the center

of the table and collector rings are employed

to receive the current.

The turntable thus equipped is very

economical in time and operation. The old

method required from six to eight men, the

work being now done by one.



312 POPULAR ELECTRICITY

Ventilator and Air Cooler Concealed Porch Lighting

.Artificial cooling of the air in theaters and
public halls to make them bearable on hot

summer nights is rapidly gaining ground.

A new electrically operated apparatus known
as the Enpeesee fan is one of the devices

bv which this mav be done.
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VENTILATOR AND AIR COOLER

This combined ventilator and cooler con-

sists of a sheet iron casing in the lower part

of which is an electric fan which draws the

air into a purifying chamber. This cham-
ber contains a pan filled with a chemical

solution and mineral wool and drippings from
pipes surrounding the ice chest, purifying

the air and collecting all dust and particles

that may come in through the fan. The air

goes out at a temperature io to 15 d

cooler than that at which it i> taken in at

the lxitt<»m.

The main object of a fight outside the hall

door of a residence is usually to light up the

steps so as to prevent any one stumbling,

and also,, perhaps, to enable those within

the house to see the faces of people outside

before they are admitted.

This last consideration is often of some
moment in country districts, where tramps

are a nuisance, says the London Illuminating

Engineer, and it is worth while to point out

that the position of the lamp in this case

requires a little care : otherwise it will actually

prevent the accomplishment of the very ob-

ject for which it is installed. If. as often

happens, the lamp is hung immediately out-

side the door, so as to be in the fine of view

of a person looking out from the brightly

illuminated interior,, it merely makes it im-

possible for him to see anything outside at

JB
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CONCEALED PORCH LIGHTING

all. If, however, the lamp is concealed so

that he only sees the objects illuminated by
it. it serves its right purpose.

The illustration accompanying this article

shows one form of porch lighting which
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doubtless has some drawbacks, but, is, at

any rate, an illustration of the principle on
which such lights should be installed.

It will be seen that the sources are quite

out of the field of view, being placed in the

cornice well above the top of the door. They
consist of incandescent lamps with reflectors,

so as to concentrate the light downwards,
and also throw a certain amount of light on
the white surface above the door, which,

therefore, assists in promoting the general

diffused illumination.

The method shown, besides apparently

complying with the utilitarian aspects of the

problem, seems to be preferable from the

artistic standpoint. Certainly, the general

effect produced by the illuminated white

moulding, lighted by the concealed sources

above the door, is more interesting to the

eye than the mere exhibition of an un-

screened lamp filament, which is too often

considered all that is necessary.

New Tungsten for 220 Volts

The advantages and economy of the

tungsten incandescent over the carbon fila-

ment lamp have been practically denied to

most circuits operating at 200 to 250 volts,

because the regular multiple tungsten lamps
were designed for the standard voltage of

100 to 125 volts. On these higher voltage

circuits—for example, 220 volts—in order

to use tungsten lamps at all it was necessary

to operate two no-volt lamps in series, since

a 1 10-volt lamp would be immediately burned
out if connected across a 220 volt circuit.

Most users of the higher voltages therefore

preferred to wait for the advent of the

tungsten adapted to their voltage.

In answer to this considerable demand, a

new style of tungsten has been designed

which will operate on 200 to 250 volts. This
gives to the users of higher voltages the op-

portunity for the adoption of the economical

high-efficiency lamps for multiple service.

This new lamp has the usual tungsten

efficiency of ij watts per candle power.

The First Wire Tapper

TUNGSTEN LAMP FOR 2 20 TO 250 VOLTS

The first telegraph operator in the world

to tap a telegraph wire for war purposes was
Emmett Howard, who since the early

seventies has been a prominent and respected

citizen of Memphis, Tenn. This feat was
performed by Mr. Howard in September,

1 86 1, while the Confederate army under Gen-
eral Pillow was concentrated at Columbus,
Ky., and the Federal army was concentrated

at Cairo, 111., under General Grant.

On September 6, 1861, Grant's cavalry

destroyed the telegraph wires between Cairo

and Blandville, Ky. After their hasty re-

turn to Cairo, Mr. Howard cut the wire a

half a mile south of Blandville, and, by using

a small relay wire, concealed under the bark

of a tree and leaves on the ground to prevent

discovery, connected it with an instrument,

which he located under a fallen tree in a

deep ravine forty feet from the road.

Watching the instrument day and night,

Mr. Howard was able to report to General

Pillow the movements of the federal cavalry

and other important matters for two weeks.

At the end of this time he was ordered to

report for duty at Columbus. When Colum-
bus was evacuated, General Polk ordered

him to remain at Hickman.
He was driven out of Hickman, along with

many other citizens, by federal gunboats,

but returned the next day and connected a

wire with an instrument concealed in the

woods about a mile from the town. For

three weeks he watched the river and instru-
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ment day and night reporting the passage

of gunboats and transports to General Polk

at Jackson, Term.
After the fall of Island Xo. 10 Mr. Howard

reported to General Cheathan, just before

the battle of Shiloh. A week before the fall

of Memphis he was ordered to gather up at

all stations, including Memphis, telegraph

apparatus and material. He reached Gren-

ada with a carload, which was of inestimable

value, as nothing in this line could possibly

be manufactured in the South.

Mr. Howard ended an honorable career

as military telegrapher by transmitting the

last official despatch of President Davis, con-

taining 2.000 words, filed at Charlotte. X.

position as manager of the local office of the

Western Union Telegraph Company.
In the early seventies he went to Memphis

and for twenty-five years held a similarposition

there. Of late years he has been engaged in

the insurance business.—Telegraph Age.

The Modern and The Ancient

On July 5th, Pittsfield. Mass.. held a

Fourth of July celebration, including among
other things a civic parade with decorated

floats. Xow Pittsfield is the home of a

branch of one of the largest electrical manu-
facturing companies in the country, so it

was fitting that this company, to which Pitts-

ILLU5TRATIXG THE AXCIEXT AND THE MODERN

C, and addressed to General E. Kirby
Smith. This despatch contained instruc-

tions as to the disposition of fragments of the

armies west of the Mississippi River. The
courier detailed to carry the despatch was
killed by shots from a gunboat and the mes-
sage was lost in the river.

So far as is known and believed. Mr.
Howard is the only living person who has

knowledge of this interesting and memorable
document.

At the close of the war Mr. Howard went
to Columbia, S. C, where he accepted a

field owes much of its prosperity, should be

well represented in the parade. Two unique

floats were consequently fitted out, one rep-

resenting the ''Modern and Ancient/' typi-

fying the revolutionary effect of the modern
use of electricity for household purposes,

and the other snowing the different appli-

ances for light and power.

The modern and the ancient kitchen were

effectively represented, the one being demon-
strated by almost even- kind of modern
electric cooking and heating device, the

other by the antiquated wood cook stove.
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An Electric Humidifier

All textile fibres absorb moisture, and
when reasonably damp are more elastic and
work better than when dry. Thus, in former

times, weavers set up their looms in damp
cellars and today we see how great textile

industries have grown up in humid localities

such as Lancashire and New Bedford.
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AN ELECTRIC HUMIDIFIER

With moist, and consequently elastic yarns,

all departments of a textile mill can be run
at top speed and a full and perfect production

assured, and in favorable weather this is

what can ordinarily be done. When cool,

dry, brisk days come with the moisture in

the air at a minimum we find ends breaking

and snapping, machinery stopping, and
trouble everywhere, accentuated by the fact

that in dry weather fibres in process become
highly electrified.

Artificial humidification has been resorted

to in order that such trouble may be cured,

and by placing humidifiers in the stock room,
quilling department and other suitable places

much loss may be avoided. One type of

humidifier for this purpose is called the

Hygrosso and the illustration gives an idea

of the appearance of the apparatus. The
water, hot or cold and with or without pres-

sure, is fed into the hollow of the vertical

revolving disk and reduced to the finest pos-

sible vapor by the centrifugal force. At the

same time the fan blowing directly over the

case distributes the moisture uniformly
throughout the room. Both the fan and the

disk are mounted on the shaft of an electric

motor which is situated between the two.

The units being small and self-contained

they may be located in such positions as are

best suited for each particular case.

Moth Destroyer

An inventor of Dover, N. H., Charles P.

Chesley, has perfected an electrical device

for the destruction of brown-tailed moths
and other insect pests. These myriads of

flying creatures fly mostly by night and are

strongly attracted by light.

The device of Mr. Chesley consists of

a copper wire basket or frame which is

intended to be suspended from the city and
town arc lights and to hang about two feet

below the light. The mesh of the wire

basket is made of positive and negative

wires, insulated from each other and de-

riving their current from the light over-

head. When an insect alights on the

MOTH DESTROYER

framework and touches any two wires it

immediately closes the circuit and is killed,

falling to the ground, or into the basket.

A practical demonstration of the device,

with honey bees as the victims, is said to

have been a great success. The expense

of the device is confined to its first cost.

which amounts to about $5 per lamp.
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Construction of a Wireless Transformer
ALFRED P. MORGAN

In commercial wireless telegraph stations

where alternating current is available the

induction coil has been superseded by the

more modern transformer. The trans-

former is also favored by many amateur

experimenters since it is more efficient afld

less expensive to construct.

A one quarter kilowatt transformer is

probably the size best suited to the average

private installation. It will transmit mes-

sages from 50 to 100 miles when used with

a proper aerial about 80 feet high.

The electromotive forces developed in

a wireless transformer are seldom greater

than 15.000-20.000 volts, while those of

induction coils range from 20,000 to 300,000

volts. However the currents generated in

the secondary of the transformer are much
greater and they develop more powerful

and penetrating waves than the induction

coil. The efficiency also being greater,

larger amounts of the initial energy are

transformed into oscillations. For these

reasons a transformer is always rated by
its output in watts or kilowatts rather than

its spark length. The spark length of a

250 watt transformer is only 0.2 5-0. 50 inch.

The spark of a 500 watt or h kilowatt

transformer might be the same length but

still represent more energy.

There are two distinct types of trans-

formers in use, known as the "open o
and the '"closed core," but in this article

we shall concern ourselves only with the

latter type.

A closed core transformer in its simplest

form consists of two independent coils of

wire wound upon an iron ring. When
an alternating current is passed through

one of the coils, known as the primary it

generates a magnetic flux, which in flowing

through the other coil induces in it an
electromotive force. The magnitude of

the secondary electromotive force is in

nearly the same ratio to the primary in-

ducing electromotive force or voltage as

the number of turns in the secondary is to

the number of turns in the primary winding.

For example, if it is desired to raise the

voltage of the no volt circuit to 22,000

volts, the number of turns in the secondary

must be 200 times as many as in the primary.

It seems almost unnecessary to state

here, but it possibly may save work for

some not familiar with the underlying

principles, that a closed core transformer

cannot be used with an interrupter on a

direct current circuit. The reason is be-

cause the interrupted primary currents

cannot die away quickly enough on a closed

core to generate sufficient electromotive

force in the secondary.

A circular ring of iron wire wound with

two coils presents several theoretical ad-

vantages as a transformer but would be

difficult to construct. The core is usually

in the form of a hollow rectangle. The
core is built up of thin sheets of very soft

iron carefully insulated from one another

by a coat of varnish. If the core were

solid or not insulated, heavy currents known
as eddy currents would be set up in the

core and cause great heating. There would
also result a considerable loss in the electro-

motive force and efficiency of the trans-

former.
( >ne hall of both the secondary and primary

of a properly designed transformer are
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placed on opposite sides of the rectangle

in order to reduce the leakage of magnetic

flux to a minimum. Do not put thep rimary
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FIG. THE DIMENSIONS OF CORE

The strips must be dipped in some good
insulating varnish such as P. & B. com-
pound and dried before they are assembled.

Both "legs" (the longest sides) are built

up with alternate ends overlapping as

shown by (A) and (B) in Fig. i. The short

pieces (C) and (D) are slipped between the

over-lapping ends and squared up. One
end of the core is left open until all the

windings are in place. Three or four

layers of well varnished linen cloth are

wound over the legs preparatory to wind-

ing the primary.

PRIMARY

Four fibre heads or cheeks (H) 4f inches

square and J inch thick are made as shown
in Fig. i. A square hole if by if inches

is cut in the centre. One of these is placed

on each of the assembled legs as shown in

Fig- 3-

all on one side and the

secondary all on the other.

The only difficulty involved

in the first method is the

proper insulation of the

primary and secondary.

This point must be given

very careful attention in

constructing a transformer.

CORE

EMPIRE
PRIMARY-

SECTION
CLOTH \^ SEPARATORS

VARNISHED

FIG. 3 ,

The dimensions and
assembly of the core are shown in Fig. 1.

Strips if inches wide are cut from soft

FIBRE
HEAD

FIBRE
RATOR

CONSTRUCTION HEADS

Russian or Swedish stovepipe iron. Half
of them should be 7} inches long and the

other half 5 inches. Enough of the strips

should be cut to make two piles of each size

1 1 inches high when compressed. The com-
pleted core will form a hollow rectangle qJ
by 6J by if inches.

PRIMARY AND SECONDARY

The primary winding is 4J inches long

and is wound in six layers, three layers

on each leg. The wire used is No. 16

B. & S. gauge double cotton covered mag-
net wire. About three pounds will be

required.

The terminals of the twyo windings should

all lead out through the fibre heads at the

same end of the transformer and as near

to the core as possible. The windings

should not be carried close up to the fibre

heads but begin and end about one quarter

inch from them. The remaining space

is filled by winding in a strip of empire

cloth one quarter of an inch wide. A strip

of micanite or empire cloth 5 inches wide

is wound over both of the primary wind-

ings close up to the head until it forms a

layer one-half of an inch thick.

SECONDARY

A form must be constructed on which to

wind the secondarv sections. The sections
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are sixteen in number. They are in the form

of hollow squares and measure 4J by 4J
by 7-16 inches outside dimensions. The
dimensions and form of the winder are

most easily understood from Fig. 4. The
secondary sections when mounted on the

transformer are insulated from one an-

other by fibre separators (S). (Fig. 2 and

THREADED.
TO FIT Ax

THUMBy

//^ WINGED^
y^T . THUMBSCREWdouble:

lines show saw slots

fig. 4. secondary former

Fig. 6). They are 4I by 4I inches on the

outside, $• inch thick and have a square

hole 3J inches square cut in the centre.

The wire used to wind the secondary of

the transformer is No. 34 B. & S. gauge

enameled copper wire. About ten pounds
is required. Cotton covered wire should

not be used in this transformer because a

sufficient number of turns cannot be se-

cured to bring the secondary current up
to the proper voltage. By observing all

the instructions and precautions given be-

low no trouble will be experienced in wind-

ing enameled wire. The form should be

placed in a lathe chuck or in some other

similar machine which is convenient and
whereby it may be revolved. Saw slots are

cut in the flanges and centre of -the winder
or form so that silk threads may be passed

under and around the completed section

and tied up so that a possible cave in of

the wire is prevented.

The section may then be removed from
the form and wound with insulating tape.

The wire must be evenly and carefully

wound on the form. No loops or kinks

must be wound on. They must first be

straightened out or untangled. In case

the wire becomes broken the connection

must be smoothly made and soldered. Do
not attempt to use acid as a flux or to heat

the wire by means of a flame. Use a piece

of No. 8 B. & S. gauge tinned copper
wire as a soldering iron and rosin as a

flux. Paraffin some silk taffeta binding

such as dressmakers use and wrrap the

joint or connection with a small piece

of it.

The sections as they are taken from the

winder must be carefully and distinctly

marked with an arrow- which points up or

in the direction of the winding. The ter-

minals are led out on op-

posite faces of the sections.

The two methods of

connecting up the sections

are illustrated in Fig. 5.

The second method (B)

is the best. It will be

noticed that the arrow on
every alternate section

points down. This does

not mean that the wire

was wound in the opposite

direction on the form.

The coils are simply
turned around so that the

arrows come on a reverse side of the core from
the others and point in an opposite direction.

This precaution must be taken in order

that the current will flow through all the

sections in the same direction. The first

method (A) does not require this reversal

but is not to be recommended.
Careful scrutiny of (B) will show that

the inside terminal of one section is con-

B

FIG. 5. METHODS OF CONNECTING SECTIONS

nected to the inside terminal of the adjacent

section, and the outside terminal of that

section is connected to the outside terminal

of its adjacent section.

Place eight of the completed and taped

sections on each leg of the transformer

and interpose one of the fibre separators

between each pair. Connect the terminals

up as in (B) Fig. 5 and solder them.

Put the remaining fibre heads (H) on
the core up flush with the windings and
finish assembling the core by slipping the

other end strips (D) in the alternating

overlapping ends of the legs.
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Square the core up perfectly true. The sparks from jumping from one winding

whole transformer is then fastened to- over to the other.

gether by four fibre strips (M), Fig. 6, of The primary windings should be con-

inches long, if inches wide and \ inch nected in series. It will then consume from
thick. A J inch hole (P) is bored in each 250 to 300 watts. If the transformer is placed

end of the strips. The strips are placed in in a box and the box filled with some boiled

the position shown in Fig. 6 at the ends amber petroleum, the windings may be

of the transformer. Four J-inch bolts, connected in parallel. The transformer

two of them three inches long and two may then be rated at over i kilowatt and
will transmit over 100

H miles, providing the aerial

is at least 100 feet high.

Fig. 7 shows a diagram

of the complete wiring

connections. The ordin-

ary, transmitiing helix,

condenser spark gap, etc.,

of a tuned transmitter

are connected as usual

with the exception that

the spark gap must not

be placed directly across

the transformer terminals

as in some circuits but

must be in series with the

helix as shown. This pre-

vents much of the arcing

across the spark gap

which otherwise takes

place.

The reactance coil is

placed in series with the
FIG. 6. PERSPECTIVE VIEW OF TRANSFORMER PARTS

3J inches long are passed

through the holes in the

fibre strips. The nuts

are screwed on the bolts

and tightened until the

fibre clamps the core firmly.

The two longer bolts

should both be placed at

the same end of the trans-

former.

The terminals of the

primary are led out to four

binding posts mounted on
the fibre strips. The sec-

ondary binding posts are

mounted on pillars. The
pillars are one-inch fibre

rods, two inches long. A
hole is bored in the lower end of each and tap- primary of the transformer to steady the

ped so that they may be screwed onto the ends current and prevent further arcing of

of the longer bolts which clamp the strips the spark. A suitable reactance coil may

together. A piece of fibre five inches be constructed by making a hollow coil

square and J inch thick must be placed of wire and sliding an iron coil in or out.

between the .two secondary windings to The core should be built up of sheet

form an insulating shield and prevent iron and form a rectangle i| by ij by

fig. 7.

GROUND
COMPLETE WIRING CONNECTIONS
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eight inches. The winding is composed of

two layers of Xo. 12 B. & S. gauge

double cotton covered magnet wire. The
layers are six inches long. Make a hollow

wooden tube from cigar box wood. The
iron core should just slide in and out of

the tube. Wind the wire over the wooden
tube and leave it on permanently so that

it will retain its form.

Five ^-gallon Leyden jars form the right

condenser capacity for the transformer

when the primary windings are in series.

Twice that number must be used when
the windings are in parallel.

A glass plate condenser is perhaps more
convenient and desirable than Leyden jars.

In this case all blistering of the tinfoil is

avoided and brushing or corona discharges

eliminated. This, besides giving a better

spark, makes much sharper tuning possible.

A condenser may be built up from old

photographic plates. About twenty-four 8

by 10 inch plates are necessary. The
emulsion may be softened and washed off

with boiling water.* The tinfoil is cut

6 by 8 inches so as to leave an inch margin
on all sides. The condenser is assembled

as in Fig. 8. The alternate sheets of tin-

-TIN FOIL

m
6^ i 1

BINDIHQ POSTS

FIG. 8. METHOD OF ASSEMBLING CONDENSER

foil are connected together by a strip of

thin copper foil or thick tinfoil about an
inch wide. It is a good plan to lead out

the last two or three strips on one side

separately and connect them to binding

posts. The capacity of the condenser may
then be adjusted by connecting one or more
of the strips in with the rest.

The condenser must be placed in a wooden
box about 9 by 10 by 5 inches and poured
full of boiled oil. Otherwise the spark
would jump around the glass plates. Two
such condensers connected in parallel are

necessary when the transformer is used to

its full capacity at \ K. W.
When making changes or connections

about the transformer be very certain to

disconnect entirely all alternating current

leads from the primary for an accidental

passage of the full secondary current through

the body would prove very serious and
probably fatal.

Young America at the Wireless

Key

The front cover picture of this issue is

indicative of what "Young America" is do-

ing in the way of wireless experimental work.

The Young Marconi, whom you see in the

picture, is C. H. Brubaker of Columbia,

Pa., one of the enthusiastic members of

Popular Electricity Wireless Club.

All the receiving apparatus is home-
made with the exception of head telephone

receivers. The sending apparatus consists

of a spark coil operated through a water

rheostat by no volt lighting current, although

a transformer will be installed soon which

will increase the efficiency of the sending out-

fit. The sending equipment also includes

an ordinary telegraph key, home-made spark

gap, home-made brass wire helix and ad-

justable leyden jar condensers. The send-

ing range is about three miles.

For receiving there is an enameled wire,

single-slide tuning coil, potentiometer,

electrolytic, carborundum and molybdenite

detectors, 1500 ohm receivers and a variable

condenser.

The young experimenter has also rigged

up an ingenious switchboard, part of which

shows in the picture, to control the different

apparatus. It is provided with the neces-

sary switches, test lamps, fuses, etc. Meters

will be put in later.

With this apparatus messages have been

received from the large stations within its

range, up to 400 miles.

It is stated that the wireless telegraph

station on the Eiffel tower in Paris has been

receiving messages from the station at Glace

bay, Canada, a distance of 3,250 miles. A
new installation is being fitted at the Eiffel

tower, by means of which it is hoped to

establish wireless telegraphic communication
with Saigon (Cochin-China), a distance of

6,800 miles.



Auto-Spontaneous Repeating System
By DAVID MARCUS

The object of this system is to repeat

spontaneously and automatically to the

operator of the transmitting station send-

ing the message an exact duplicate of the

signals being received at the other station.

Receiving stations experience more or

less difficulty in receiving a perfectly intel-

ligible message, due to the unfavorable con-

dition of the " magnetic waves," especially

G - Ground \ A-AerialB- Battery \_R-Relay
S - Double Role Single Throuu Switch
SK— Signal Key
I ~ Interrupter
P - Primary ofInduction Coils
SC~Secondaryof •• >>

N -Zinc Spark Gap
C -Adjustable Condenser
SH~ Sending Helix
S' Double Pole, Double-Throas Suritch
S 2 Single Pole, Single-Throw

RTC-Receiuing Tuning Coil
VC - Variable Condenser
D - Decoherer
C -Coherer
R 2

- Repeating Relay
Ss-Single-Pole, Double -Throw Suritch
S4— Double Pole , Sinqle-Throw Suritch
B2- Batteries
S3- Double-Pole, Single Throur Switch
B - Battery of Single Cell
RC~Resistance Coil or Rheostat
CK- Choking Coils

To entirely remove the above obstacles,

and to bring both operator at the transmit-

ting station and operator at the receiving

station in closer relation as to the condition

of each other's transmitting and receiving,

the writer has invented the following sys-

tem:

Connect up instruments as shown in

Fig. i, (A) representing the transmitting

station, and (B) the re-

ceiving station. By care-

fully tracing and studying

the various connections

the reader will easily find

that the only important

change from the various

systems now employed is

in the use of a second re-

lay with additional switches

to throw in or cut out

the repeating relay.

When the station is not

transmitting, the single

pole, double throw switch

(S
5
) should always be kept

closed on the contact (b),

which from the wiring in

the diagram puts the

second relay (R2
) in ser-

ies with relay (R) and
the decoherer circuit (D).

Now if you desire to trans-

mit signals, all that will

be necessary is to throw

CONNECTIONS OF AUTO-SPONTANEOUS REPEATING SYSTEM

if the message be of a long distance trans-

mission. With the present systems of wire-

less telegraphic communication the opera-

tor at the transmitting station is absolutely

ignorant as to the condition of the receiving

capacity of the station with which he is

communicating. It therefore often happens
that the transmitting operator is several

times requested to repeat his message, and
if his receiving instruments are improperly

balanced sensitively, he fails to receive, or

intelligently understand the sender's com-
plaints.

the switch (S
5
) on the

contacts (c) which cuts out

the repeating relay (R2
).

The action of the system
will then take place as follows:

You desire to call a friend or some other

wireless station with a call letter P. E. and
a wave length of 400 meters.

Regulate your transmitting tuning coil

to the proper wave length, and throw the

switch (S
5
) on the contact (c), thus cutting

out the repeater. Now call your station,

also giving them your call letter and wave
length. If you are in proper tune with

your distant station and both transmitting

capacities of the required radius, you
should receive a duplicate of the exact call
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RECEIVING

you have made. For
you will understand

that the switch (S
5
)

at the receiving sta-

tion that you are com-
municating with has

the repeating relay

(R2
) in series with

the relay (R) and
the decoherer (D).

As it is customary
to call a station at

least three times,, a

short space of time

will be required by
the operator to

properly adjust the

tuning coil of the

transmitting station,

to the station that

you desire to com-
municate with, in order that the regula-

tion of the signal may be in tune with your
receiving capacity. For your receiving ca-

pacity may be of 600 meters wave length,

while that of the station you are communi-
cating with is only 400 meters. It is there-

fore advisable to make each call at an in-

terval of at least one minute. The operator

of the transmitting station will therefore

only receive one or two repetitions of his

call, depending on the promptness of the

operator at the other end in adjusting his

apparatus. If the coherers at both sta-

tions are properly adjusted no difficulty

whatsoever will be experienced in receiving

correct repetitions. Should the repet"tion

at the transmitting station be received or-

rectly, the operator

may continue sending

the message, at the

same time directing

his attention to the

receiving apparatus

and noting whether
the repetitions are

just as those trans-

mitted. If they are

not the "error" sig-

nal should be in-

serted and the word
again repeated until

the correct repetition

is received.

When the message
is completed and the
" finished " signal

given, the switch (a)

of your receiving

station should be

adjusted on the con-

tact (b), then await

the final O. K. from
your distant station,

which will be re-

peated back to him
as an acknowledg-

ment from you.

It will be neces-

sary to enclose the

coherer in a metal

case with a wire lead-

ing from the case and
connected to the
ground. This will

ground the oscilla-

tions which other-

wise would infringe

upon the receiver and cause confusion of

the incoming signals.

Switches (S
1
) and (S

2
) form a novel ar-

rangement to ground the aerial when the

station is not in use. or in case of electrical

storms. To ground the aerial it is only

necessary to close the switch (S
2
). When

operating. (S
2
) must always be open, and

(S
1
) adjusted, depending on the will of the

operator.

JRATUS

Wireless Works Best By Night

It is one of the many marvels of wireless

telegraphy that the ether waves which cam-
its messages, unlike light waves, suffer no

absorption in mist or fog. Quite the oppo-

site, in fact, is the case,

for the effect on them
of clear sunshine is so

marked that they can

be sent with equal ini-

tial power less than

half the distance by
day as by night.

For this reason press

dispatches and long-

distance messages

sent by wireless teleg-

raphy are, whenever
possible, committed

to the ether waves
after sunset, when
they may be trans-

mitted to a much
TRANSMITTING APPARATUS greater distance.
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WIRELESS QUERIES
Spark Coil and Condenser

Questions.—(A) Please give data for a six-inch
spark coil which will use no finer wire than No. 30
B. & S., S. C. C. for the secondary and give a
big fat spark. (B) What voltage is required for
above coil? (C) If a coil is connected as shown
in the diagram will it be damaged? (D) What
condenser is best to use, a jar or plate condenser?
—C. S., Newark, N. J.

Answers.—(A) We refer you to the ar-

ticle on "Spark Coil Construction and
Operation," in the May to August issues.

Condenser

Ground

SPARK COIL CONNECTIONS

(B) Approximately 12 to 15 volts and
five to six amperes.

(C) No, but we fail to see where any
increased results would be had from this

manner of connecting.

(D) Either the Leyden jar or glass plate

kind will answer.

Wave Length; Condensers
Questions.—(A) How is a wave length measured ?

(B) Which are best, Leyden jars or a common
layer condenser with 50 sheets of tin foil 5 by 6
inches ?

Answers.—(A) The proper measurement
of wave length is usually found by use of

a wave meter, which is especially calibrated

for this purpose. A rough method that is

prevalent at the present is to multiply the

aerial length by four. Considering that

the height of the aerial is 50 feet the wave
length, according to this rule, would be
200 feet.

(B) This depends on the purpose for

which the condenser is to be used. If for

use across the vibrator contacts of a spark
coil, the paper type would answer, but
across the secondary in the closed circuit

set the Leyden jar should be used, as the

paper type could not withstand the high

voltage current.

Coherer; Leyden Jars

Questions.—(A) Will a receiving set embodying
a coherer fastened to a slowly revolving toy motor
shaft, so as to dispense with the decoherer, a 150
ohm standard telegraph relay and a sounder,
work on a line about a mile long, with a one-inch
spark coil at the transmitting station? Coherer
made of brass tube about two inches long, filled

with powdered antimony. (B) Can I increase my
sending distance any by bridging two small Leyden
jars across the secondary circuit, or would it be
better to have them in primary circuit? (C) Does
an aerial necessarily have to be made of many
bare wires strung between two poles, or would a
lightning rod serve the purpose if severed from the

ground?—E. K. O., Essex, Mass.

Answers.—(A) Coherers have been made
in the manner you describe, but none have
ever proven successful. The ordinary metal

filing coherer will answer, as it is easy to

construct and handle. With a set built

up with a one-inch spark coil at the sending

end, a 150 ohm relay at the receiving end,

you should be able to work up to about

one-half mile, considering that the aerial

is about 40 feet in height.

(B) To increase the sending efficiency,

the Leyden jars should be bridged across

the secondary terminals and spark gap.

All spark coils are equipped with the con-

denser across the vibrator contacts, there-

fore, it would be useless to connect the jars

at this point.

(C) No, but for more efficient results we
would recommend an aerial of this type.

The lightning rod scheme would answer

for short distance use, but can not be recom-

mended.

Coil and Aerial Dimensions

Questions.—(A) How large a coil will be needed
for sending wireless messages a distance of two
miles over the resident portion of this city? (B)

How high an aerial ? Would it work successfully

with an aerial under 35 feet high? (C) Would the

coil used be efficient for experients with X-ray
tubes? (D) Would a 75 ohm relay be sensitive

enough?—C. C. H., Indianapolis, Ind.

Answers.—(A) We refer you to the ar-

ticle " Spark Coil Construction and Oper-

ation" May to August issues. A two inch

coil built up as described would probably be

of sufficient capacity.

(B) The aerial should be at least 50 feet

high. The 30 feet aerial might answer,

but the higher one is recommended.

(C) No.
(D) Yes, provided a well made sensitive

coherer were used.
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Rheostat; Detector

Questions.—(A) How can I construct a 300 ohm
regulating rheostat? Kindly show diagrams. (B)

Where can I purchase silicon? (C) What metal
can be used in a detector in the place of silicon?

—

M. E. S., San Francisco, Cal.

Answers.—(A) You fail to state the use

for which the rheostat is intended. If for

use in a wireless telegraph receiving circuit

as a potentiometer, build up by winding

2\ pounds of No. 22 S. S. C. German silver

wire on a circular wood frame that is three

inches in diameter. The frame is now
mounted on a suitable base and one of the

leads connected direct to a binding post.

A portion of the winding is scraped bare

all the way down the frame, and a sliding

contact counted so that connection may
be made with the different turns. The sliding

contact is connected to a binding post

mounted on the base.

(B) Apply to some of the dealers adver-

tising in this magazine.

(C) Carborundum, Molybdenite, etc.

Wireless Sending Parts

Questions.—(A) Could I use a regular Morse
telegraph key in sending messages with a 12-inch

spark coil? If not, what kind of key should I

use? (B) Can you give me any information of

how to build a tuning coil to be used in tuning

in most stations around San Francisco? (C) I

am using an aerial 70 feet high; two horizontal

wires each 100 feet long. Would that do satis-

factory work at a distance of 250 miles? (D)
Could I use a relay to work a sounder in above
distance?—-R. J. Loewe, Visalia, Cai.

Answers.—(A) Yes, but we would sug-

gest that you get one with somewhat heavier

contacts.

(B) Make the tuning coil as follows:

Make a cylindrical insulating frame, wind
around the outside 115 turns of bare, tinned

copper wire, No. 18; turns 3-32 inch apart.

Provide sliding contacts to work up and
down the frame so as to touch any of the

turns of wire.

(C) Yes, for receiving.

(D) A liquid detector and telephone

receiver should be used.

Winding a Spark Coil

Question.—I have a core four inches long by \

inches in diameter. Please tell me how much wire

to use, the kind and also the length of spark possible.

—A. H., Meadville, Pa.

Answer.—For general details see serial

"Spark Coil Construction and Operation."

For your coil use five ounces of No. 18

wire on the primary, and three-quarters

of a pound of No. 36 on the secondary.

This should give a quarter inch spark.

The secondary need not be wound in sec-

tions. For the condenser use 25 sheets of

tinfoil 3x1^ inches. This coil will operate

well on four volts and two amperes.

Transmitting Tuning Coil

Questions.—(A) Please give me dimensions of

a transmitting tuning coil that can be used with a

\ K. W. transformer ? (B) What does 100 meters
wave length mean in speaking of a receiving tuning
coil? (C) How is a transmitting tuning coil used ?

—L. R., Madison, III.

Answers.—(A) A good, simple sending

coil can be made by securing a wooden or

paper drum about eight inches in diameter

by 12 inches long and winding it with 30
turns of No. 32 copper ribbon \ inch wide.

The turns should be equally spaced and shel-

lacked. After the coil is thoroughly dried, a

bare place about \ inch wide, should be

scraped along one side of the coil. Two

-

TUNING COIL CONNECTIONS

wooden disks 8^ inches in diameter and one

wood strip 14-x^x^ inches should be made
next. The ends are screwed on and the strip

placed over the bared place on the coil. A
binding post is connected to one end of the

winding while the other two connections are

made by inserting two pieces of spring brass,

bent in the shape of a V, under the wooden
strip. (See diagram.)

(B) A tuning coil having a wave length

of 100 meters is one having turns enough to

respond to a wave 100 meters long. A coil of

this size is not of much practical use, as all

commercial stations use a wave longer than

100 meters.

(C) See drawing. Put (A) on about four

turns, then adjust (B) to where a hot wire

ammeter, in series with the aerial, gives the

maximum reading. The proper working

place can be found by a little experimenting.



Electrical Men of the Times
GUGLIELMO MARCONI

Marconi did not invent the wireless tele-

graph, as is popularly believed. He, how-
ever, performed the great service of

making the first practical application of

wireless telegraphy to commercial uses.

In other words, Marconi is a human bene-

factor by actually leading the way in the

development of a new art which is becoming
increasingly useful to man in its practical

applications.

Wireless telegraphy

is simple in its funda-

mental principle. It

involves the erection

of a receiving instru-

ment or station and a

transmitting instru-

ment or station, both

electrically grounded
to the earth from and
to which messages

may be sent through

the vibratory ether.

No insulated conduc-

tor is necessary, but

an electrical connec-

tion with the body of

the earth. The mes-

sage is sent flying out

of the transmitter by
the generation of an
electrical spark, like

a lightning flash, in

a storm of contending

elements, to be caught

up by the antennae or feelers of the attuned

receiving instrument. But it took a Mar-
coni to even dare to suppose that these ether

vibrations, which others had discovered,

could be generated and controlled.

Guglielmo (William) Marconi was born
only thirty-four years ago, in the Italian

city of Marzabotto, near Bologna, of an
Italian father and an Irish mother. His

father gave him a Roman heritage, pro-

viding strength for his conquests of nature.

His mother was a highly cultured woman,
a talented musician and member of the

celebrated Guinness family of Dublin.

He became interested and began experi-

menting in electricity as a boy, and he was
given a good school and college education.

He was but fifteen when be began to devise

instruments to show that an electric wave,
if started in any given direction, will follow

an undeviating course without need of a

wire or other conductor. He continued his

electrical work from his love of it, and he
received his greatest reward on that mem-

.orable day, December
12, 1901, when he

received at Signal

Hill, Newfoundland,
three little clicks, the

dots of the letter "S",
signalled by pre-ar-

rangement rom the

coast of England, two

thousand miles across

the waters of the At-

lantic.

The inventor is a

man of medium sta-

ture, high strung, yet

deliberate and of great

nervous and mental

activity. His capacity

for work is best meas-

ured by his signal

achievements, in his

mastery over opposing

forces. He is a man
of science and imagi-

nation as well as an

inventor, and, moreover, a practical busi-

ness organizer, being the controlling head

of the Marconi Wireless Telegraph Com-
pany now operating for the conduct of

business in the United States and leading

countries of Europe.

Marconi is a quiet man, of a keenly sensi-

tive disposition. He doesn't speak much.

But he uses the power of directed thought

upon the work in hand. He overcame

great material obstacles, laboring faithfully

into mastery at last, and a new application

of knowledge has been made to add strength

and zest to the life of man.



W** IN THEr

HOUSEHOLD
A Modern Residence Laundry

The servant problem has been talked

about, it has been written about and car-

tooned about; and it is still with us. But
there is one kind of servant that never gives

any trouble, is ready on the instant, never

takes a day off at

the wrong time and
never "gives notice."

That servant is elec-

tricity.

No department in

the household per-

haps gives rise to

more heated discus-

sions or is such a

hotbed of rebellion

as the domestic laun-

dry; that is, under
the old conditions.

But now that elec-

tricity can be made
to perform, with

minimum labor,
what was once the

drudgery of house-

keeping, one of the

bones of contention

has been removed.

The three pictures

which are shown
here illustrate what
a modern residence

laundry should be. Introduce a servant to

a neat basement apartment so equipped
and the chances are you will not hear, in

abrupt but expressive language: "What!
Do the laundry work? Nbl for mine."

MOTOR OPERATED WASHER

As far as possible every operation is

performed by the magic current. The
revolving washing machine is run by an
electric motor and is started going by the

simple throwing of a switch. When the

clothes are clean
they are transferred

to the rinsing tanks

of shining enamel,

with hot and cold

water always avail-

able. After passing

through the tanks

there is waiting at

the last one an elec-

tric driven wringer

ready to perform,

at another turn of

a switch, another of

the old time dis-

agreeable and tire-

some tasks.

Then there are

artificially heated
drying cabinets to

take the place of the

dust and soot laden

"four winds," and
last of all the elec-

tric irons for all

kinds of work from
coarse articles to the

finest ruffles. The arrangement of these

irons is very convenient. The conductors

which bring the current from the lighting

circuit are brought up through tubes and
are then carried out on flexible arms.
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RINSING TANKS AND MOTOR DRIVEN WRINGER

ELECTRIC IRONING APPARATUS



Advantages of Vacuum Cleaning

Discovery of germ life and its effect on
health was one of the greatest steps in medi-

cal science. The discovery, isolation and final-

ly the method of combatting certain specific

germs which caused some of the most dreaded

diseases of the past, such as diphtheria for

instance, has resulted in the reduction of

the mortality of these diseases to comparative

insignificance. This knowledge has also

revolutionized surgery. No more striking

example of the respect with which these foes

of human life are held by the medical fra-

The only thing that remains, therefore, is

to make constant war on dust and it is just

there that the broom or carpet sweeper and
the feather duster are hopelessly lacking in

efficiency. They stir up any amount of dust

only to leave it in a little different place tijl

the next sweeping.

A few years ago vacuum cleaning came
into vogue. At first we only saw it in con-

nection with installations of considerable

size, with gasoline engine and suction pump
mounted on a truck in the street and with

CLEANING CARPETS BY VACUUM PROCESS

ternity may be had than to go through a

modern hospital. There are no wall paper,

no carpets, no sharp corners in the walls or

ceilings even, for everything is made to be

scrubbed and sterilized and scrubbed again

and again, with endless monotony, in the

constant warfare with unseen inhabitants of

the germ world.

In our own homes these precautions can-

not all be taken without making rather

dreary habitations. We like rugs and
carpets, pretty pictures, tapestries, curtains

and a hundred other things that catch and
hold dust, and wherever there is dust there

also are germs—countless millions of them.

long lines of hose running up into the win-

dows of the building undergoing the cleaning

process. Then, as in almost everything else,

electricity was called to the task and portable

outfits were made which could be owned ex-

clusively by the householder. All that is re-

quired in the operation of these devices is

to attach the electrical conductor and plug

to the lamp socket and turn on the current.

The motor then operates the vacuum pump
which is attached through a short hose to

various "tools" adapted to clean carpets,

upholstery, curtains, etc.

The pictures herewith show one of the

newest types of electric vacuum cleaner in
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operation. Mattresses may be renovated, A range of from o to 12 inches of vacuum
upholstered furniture cleaned, dust sucked can be obtained with this machine. Twelve

up through the carpet; all the refuse being inches of vacuum means that if the suction

DUST IS READILY REMOVED EROM UPHOLSTERY

DOES THE WORK OF A MATTRESS RENOVATOR

drawn through the tube into a receptacle in

the cabinet. Two cents worth of electricity

an hour will operate it.

were applied to the top of a tube standing

with its lower end open in a dish of mercury

the pressure of the outside atmosphere



330 POPULAR ELECTRICITY

would raise the mercury in the tube to a

height of 12 inches, or corresponding ap-

proximately to six pounds pressure. Twelve
inches of vacuum is sufficient to draw the

dust out of the heaviest carpets but will not

injure the nap. For light work such as

delicate curtains, etc., a less vacuum may
be obtained.

Electric Lighting in Ornamentation

Houses of the present time contain many
aichitectural features which lend themselves

readily to ornamentation by electric lamps.

Millwork plays an important part in the

plans in the present time, and columns,

newels, etc., are utilized at various points

in rooms, halls, arches and arbors, where
the brilliancy of electric lamps may have

full play. Some modern homes are marvel-

ous in this respect, and the business of de-

ne i.

signing such features has almost reached

the dignity of a profession.

In the construction of some of these com-
binations, the key-note is simplicity. In

the designing of some others, the intricate

plan is quite conspicuous. An attempt is

often made to introduce grille work, scrolls,

stars, etc.

Various tastes have to be accommodated.
Hence, in some cases we find that the set-

piece is of the order shown in Fig. i. This
stands prominently in a hallway. It serves

as a lighting ornament. The hardwood
columns are all well polished. There is a
section of lattice work intervening, and the

columns are furnished with the three light

globes each. The wires extend along the

floor line, then up the line of the posts to

the lamps.

On some special occasions signs may be

introduced at little expense, for church

festivals, etc. In one instance, the arch-

way under which the guests passed was
arranged with three columns of pine wood
on each side as in Fig. 2. The sheet metal

0° tf goo 80* °°o° »./ s °°s l.«
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FIG. 2.

front sign was installed on a panel supported

by these posts.

Sometimes the decoration involves the

use of a single strong lamp on the top of a

post as in Fig. 3.

Heavy timber work shows off to good
advantage where there is good illumination.

fig. 3.

The tendency now-a-days is towards more
light. This fact is noticeable in all parts

of the country. The people are getting

educated to a point where a more intense

brilliancy is demanded. The owners of

homes are not satisfied with merely a well

lighted interior but wish to have a blaze

of light streaming from the windows. Light

is cheaper now than it used to be and it is

not so essential that we curtail at every

point. The man of the house who used
to follow about turning off every possible

light, now often lets them burn simply for

the satisfaction and good cheer derived.
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SECTION
Construction of Ring and Core-Type

Transformers
Fy LOUIS H. ROLLER

Many persons find it difficult to see why-

alternating current, instead of direct, is used
so extensively for light and power purposes.

It possesses such peculiar characteristics,

and to the amateur is so difficult, both of

comprehension and computation, that it ap-

pears useless alongside of direct current.

But the one

feature of al-

ternating cur-

rent in which
it excels'direct,

is the economy
and ease with

which it is

transformed
from onej po-

tential or vol-

tage to a high-

er orlower one.

So the experi-

menter who de-

sires to work
with alternat-

ing curre nt,
will find a

transformer
the simplest

and most fun-

damental piece of apparatus with which to

start.

Fig. i shows the steps in the construction

of a ring wound transformer; (A) is the core

of soft iron wire; (B) the secondary winding,

and (C) the primary winding, both of cop-

s'

FIG. I.

per magnet wire. (D) is a cross-sectional

view of complete transformer.

The core may be considered as the founda-

tion of the transformer, so its construction

will be gone into in detail. Fig. 2, in two
views, illustrates the winding of the core.

Upon a cylindrical form about four inches

in diameter and
at least three

inches long,
made of wood
pipe, or a tin

can, a layer of

heavy string is

wound, its use

being to release

the wire from
the form after

winding. Over
this string a

layer of paper

is put on, and
then a few turns

of the soft iron

wire, which
should not be

larger than No.

20, are wound
on. At this

point the binding strings, (A), (B), [C)

and (D), Fig. 2, should be slipped under

the turns of wire already on, and the re-

mainder of the winding finished. Then
the binding strings should be tied up, and

the release string pulled out, leaving the ring

STEPS IN CONSTRUCTION OF RING TRANSFORMER
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of soft iron wire loosely on the form. This

ring is kept from falling apart during

handling by the binding strings tied around

it; to keep it together permanently, make it

solid, and insulate it, several layers of cotton

or friction tape are wound on tightly, and
the core is finished.

This core should have about three square

inches cross-sectional area, and will require

about three or four pounds of soft iron wire.

and carefully guiding the wire as it unwinds
from spool onto core, no difficulty should be

experienced in obtaining a good winding.

The leads (S, S') (P, P') should be thor-

oughly taped where they lie next to other

wires as they come out from their respective

windings, and in putting in the windings care

should be exercised to see that not a single

turn of wire is short-circuited by defective

insulation, as this will cause the transformer

FIG. 2. WINDING OF THE CORE

It should be as solid as possible, but need

not be wound in perfect layers, nor need it

be of one continuous piece of wire.

Now the secondary is put on the core.

This winding consists of one hundred turns

of No. 14 B. & S. double cotton-covered

magnet wire, and is wound on as shown at

(B), Fig. 1. About one pound of wire will

be required for it. The primary consists of

550 turns of No. 20 B. &. S. double cotton-

covered magnet wire, and is wound on the

secondary, being insulated from it by a

layer of tape. This winding will take about

three layers, (C), Fig. 1, and will require

about one and a half pounds of wire. Each
layer should be insulated from its neighbor

by taping, and a layer of tape over the whole
winding will finish the transformer.

The easiest way to do this winding is to

calculate the length of wire required, wind
that much and a little more on a spool small

enough to pass through the hole in the ring,

and by passing the spool through and around,

to heat up unduly, and perhaps burn out.

The wires of an alternating current light-

ing circuit of no volts should be connected

directly to (P, P'), and if these directions

have been followed, an alternating current

of twenty volts pressure may be taken from
(S, S'). The size of the core permits this

secondary current to be anything from a

fraction of an ampere up to about 20 amperes,

thus adapting the transformer to running

small motors, and lighting a number of small

lamps in multiple or series-multiple. The
current in the primary varies in direct pro-

portion to that in the secondary; thus, a five

ampere current in the secondary will require

almost one ampere in the primary at 1 10 volts,

while 20 amperes in the secondary will re-

quire nearly four amperes in primary. Thus
the cost of secondary current is proportional

to the amount used.

The core type transformer operates on
the same principle as the ring wound type

and is similar in construction, the chief dif-
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ference being that its core is built up of

sheets of soft iron, instead of wire. More
tools and skill are required in its construc-

tion than in that of the ring wound, but it

takes a great deal less time.

To make the core for this type of trans-

former, have the hardware man cut for you
a pile of pieces of the very thinnest soft iron

FIG. 3. STEPS IN CONSTRUCTION OF A CORE
TYPE TRANSFORMER

sheet four inches high, \\ inches wide and

3i inches long, and another pile four inches

high, ij inches wide and 5^ inches long.

Then pile up the 5J inch pieces in two
bundles seven inches long and two inches

high, by laying one sheet on another so it

projects ij inches beyond it on one end,

then the next sheet \\ inches beyond that on
the other end, and so on, until the bundle,

when completed, will resemble a piece of

wood with dove-tailed joints. When the

bundles are made up, clamp them in a vise

and wrap tightly with tape within \\ inches

from each end.

Fifty turns of heavy wire are wound on
each bundle for the secondary, and 275 turns

of lighter wire for the primary, making this

winding the same as for the ring wound.

The two bundles are now placed side by
side and the 3^ inch pieces for the yokes art

slipped in the dove-tail ends, completing the

transformer, as shown in Fig. 3.

Care should be taken in connecting the

two primaries and the two secondaries to-

gether to see that the current will travel in

the same direction around the core on each

side.

Referring to Fig. 3, when (P, P') are sup-

plied with no volts, the voltage between (S)

and (S') is 20, and between (S) or (S') and
(S") is ten. At the same time the primary
winding may be used as an auto-trans-

former, and 55 volts taken from between
(P) or (P') and (P").

To make the primary winding in either

transformer for use on 220 volts, wind with

1 100 turns of No. 23 B. & S. magnet wire,

the secondary remaining the same.

How to Make a Direct Current
Ammeter

Many amateurs would like to make their

own instruments, partly on account of the

cost of such instruments when purchased

outright and partly for the love of construct-

fig. 1

ing, which gives one the shortest road to

full understanding of the instrument. The
ammeter described herein does not require

any special tools or materials. When care-

fully made it is quite accurate for small

direct current measurements.
To begin the instrument secure a good

piece of soft sheet iron, commonly called

stove-pipe iron. Set a pair of compasses at

two inches and draw a true circle as shown
in Fig. 1. Then draw another smaller circle

with the center point about one-fourth of

an inch to the right and about the same dis-

tance above the first center. The width at
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(a) must be about one-fourth of an inch and
will gradually taper to the heel. After draw-

ing the other lines at (P). cut out with a pair

of tin shears and the shape will then be as

shown in Fig 2. at (N). Using this for a

pattern cut out enough pieces to make a

compact mass one-fourth of an inch thick.

pig. 2

These should be all clamped together in a

vice and the outer edges all smoothed up
at the same time until they are perfectly

even and then with a soldering iron and acid

carefully sweat the whole outside, making
one solid mass. Next bore a one-eighth

hole in the top of the shank for a little sup-

porting shaft. Care should be exercised to

get the hole at right angles to the surface.

Next secure a piece of steel wire that will

make a snug fit in the hole just drilled.

Cut it off one and a half inches long and
bring the end to a perfect V point. This
will require some pains and if the first time

you do not succeed try again. As soon as a

perfect point has been made it should be
tempered glass-hard and smoothed up with

very fine emery paper, placed through the

hole in (P; and soldered there.

Next secure an old alarm clock. The
balance wheel in these clocks runs in

pivot bearings and as this balance wheel
sets in the center of one of the brass side

strips of the frame they are just what we want,

as these strips will be 2\ inches long and
about three-eighths of an inch wide. These
should be cut out and if it so happens that

there are no holes in the extreme ends
for screws they should now be drilled.

Secure a good piece of wood for the back
board and with small screws secure one of

the strips to it as shown at (K) Fig. 3.

Make a block of wood, well seasoned, as

shown at (A) and this will want to be about

if inches thick and should be thoroughly

dry and well shellacked to prevent it ever ab-

sorbing moisture and warping. The scale

block shown at (E) and (G) should be five

inches long and of sufficient width to allow

the cardboard scale to be glued to it, and
about two inches thick. The pointer is cut

out of thin sheet brass or copper and should

be soldered to (D) and bent to the shape

shown in the side new so as to come up over

the scale block. This is done so that the

scale will be near the glass when the instru-

ment is boxed. The pointer can be made
jet black by covering it with India ink and
allowing it to dry slowly.

The coil (B) comes next and the size of

the wire will be determined by the number
of amperes that you wish the instrument to

register. We will say that this one will be

called upon at times to register 30 amperes.

Therefore it must be wound with not less

than Xo. 8, B. and S. gauge insulated wire.

This coil is wound on a hollow iron cylinder,

1 J inches in diameter, and the coil should

not be over if inches long. It should be

wound carefully and evenly and it would be

well to try say 2^ turns. The coil should

be carefully taped and placed in position

and securely held there with the small br:.ss

strip running through it as shown by (R).

Its position on the board is such that the

curved part of the movable member will be

drawn up into the hole in the coil as shown
more clearly at (M), Fig. 2. This action

takes place when current is sent through the

coil (B) and is on the principle of the sol-

enoid.

tig.

It is supposed that the amateur to cali-

brate this instrument has the use of a

standard instrument. If such is the case

they both should be connected to the fight-

ing circuit in series and with a water rheostat.
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Slowly immerse the plates in the salt solution

until the standard instrument has reached

30 amperes. Note where the pointer of this

lies on the scale. If you have too many
turns in (B) it will be over to the right too

far, probably off the scale altogether. If

there are not enough turns it will swing
to the right but a short distance. If the

latter is the case more turns of wire should

be added, if the former, take off a few
turns.

When the extreme limit of the scale is

reached on 30 amperes, mark the point with

a lead pencil. Then by means of the

water rheostat vary the current so as to as-

certain the 5, 10, 15, 20, and 25 ampere
points on the scale. Mark these also.

Finally, mark these five ampere spaces up

into five equal divisions each, so that the

scale will show one ampere divisions.

We are now ready to box the instrument

which is a simple job. Provide a glass to

go over the scale. Two heavy binding posts

should be secured and the terminals of (B)

should be carried one to each post. The in-

strument is now ready for use and will be

accurate in proportion to the workmanship
of the builder.

These instruments have their drawbacks

as they must be used in a vertical position,

the same as all gravity instruments, which

can always be told by the pointer resting on
zero when no current is on. The instrument

should not be used near the powerful fields

of a dynamo as this is apt to cause the read-

ings to be far from true.

A Sane Fourth of July Celebration

On July 4th and 5th a group of boys of

about 14 to 16 years of age got together to

celebrate. They were firm believers in the

"sane" Fourth, which has been advocated
so widely throughout the country, and al-

though they wanted to make some noise, as

usual, they

were deter-

mined to do
so in a man-
ner to pre-

vent scorch-

ed faces,
torn thumbs
and other

common
forms of

mutilation
too fre-
quently at-

tendant up-

on Indepen-

dence Day
ce le b ra -

tions.

One of

the boys was
a wireless

enthusiast and owned a very good spark coil

and this was determined upon as a means of

firing a cannon owned by one of the other

boys, and the diagram shows how they ac-

complished the trick.

First they connected two rubber covered

wires to the two terminals of the spark gap

BATTERY

FIRING CANNON BY SPARK COIL

^- "
(3ROUND

CONNECTION

IT ALSO WORKED WITH GROUNDED CONNECTIONS

of the coil and led these to the cannon,

which was several feet away, the coil being

out of the danger zone. The cannon was
loaded and the two ends of the wires were

inserted in the vent, but not quite touching.

When the key of the spark coil was pressed

down, send-

ing current

from the

battery
through the

primary of

the coil, the

spark, in-

stead of

jumping the

regular
spark gap,

jumped a-

cross be-

tween the

two ends of

the wires in

the vent,
igniting the

powder.

The boys

were also
successful in shooting off the cannon, at a

distance of 15 feet, with a ground circuit as

shown in the second illustration. One ter-

minal of the coil was grounded. The other

terminal was connected to a wire leading

into the powder in the vent, but not touch-

ing the metal of the cannon.
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Readers of Popular Electricity are invited to make use of this department. State

your questions as clearly and concisely as possible. Xo consideration will be given

to communications which do not contain the full name and address 01 the writer

Bell Wiring; Double Pole Snap Switch;

Keyless Socket

Questions.—(A) Please give diagram showing
how to arrange a circuit to ring one bell from two
push buttons some distance apart. (B) If a
keyless socket has the lamp removed will the meter
register any current? (C) When are double pole

snap switches required on lighting circuits? (D)
In wiring for annunciators should the main wire
carrying the current from the batten' to the various

push* buttons and annunciators be larger than the

wires which run from the push buttons to the num-
bers on the annunciators? "What size wire should
be used?— J. W., Sudbury, Ont., Can.

Answers.—(A) See diagram.

(B) Xo. The center contact of the

socket is of one polarity and the screw shell

o

k <?

BELL WIRING

of the other. The circuit is complete only

when the lamp is screwed in until its center

contact strikes the socket's center contact.

(C) Chicago city rules say: "Switches
must not be single-pole, except when the

circuits which they control supply not more
than six (6) sixteen (16) candle power
lamps or their equivalent." Referring to

double pole switches these rules under
electric heaters say: "Switches must be

double pole where the device controlled re-

quires more than three hundred and thirty

(330) watts of energy." In the National
Electrical Code double pole snap switches

are referred to under electric heaters as fol-

lows: "Switches must be double pole ex-

cept where the device controlled does not

require more than 660 watts of energy."

(D) For electric bells "annunciator wire"

is much used. It is Xo. 16 B. and S. gauge
copper wire insulated with two thick layers

of cotton, wound in opposite directions,

paraffined and varnished. By some, the

extra cost of using rubber covered wire of

the above number is so small that it is con-

sidered poor economy not to use it. The
same size wire is used throughout.

Special Bell Circuit

T In the answer to H. A. E. in the July

issue a diagram was shown for the operation

of four call bells at once by a fifth push but-

ton. While the system would work with

the fifth push button as shown, all four

bells would of course also ring upon push-

ing any of the other buttons unless switches

(not shown in the diagram) were put in be-

tween the first four buttons on the upper
common wire, to be opened on each side of

the ringing button only when that particular

button was to be used. Another way the

first four buttons could be made to ring

their bells independently, and at the same
time ring the four bells with the fifth button,

would be to use relays as shown attach of

the stations. These relays are so arranged

-©Ttjl %l %J7ZIW
SPECLAX BELL CIRCUIT

that upon pushing the fifth button the

armatures will draw up and close the cir-

cuits to all four bells, but when the fifth

button is not in use the bells may be operated

singly by their individual buttons.

The diagram shows the relays connected

in series. With this arrangement and low
resistance relays, say 20 ohms in all, about
12 dry cells in series would be required for
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the operation of the relays, about four being

sufficient for the bells as shown. The relays

might also be connected in parallel in which
case six cells would be sufficient.

Figuring Size of Wire

In the answer to H. C, Sedalia, Mo.,

July issue, the formula for circular mils con-

tains the factor L, or length of wire in feet.

This means the total length of the two wires

of the circuit and in applying the formula
should be taken as twice the distance tra-

versed by the line. In the example given,

the length of the line is 7920 feet and L, the

length of wire in feet, should have been taken

as 15,840 feet instead of 7920 feet.

Changing Motor from 133 to 60 Cycles

Question.—What is necessary to change an in-

duction fan motor from 133 cycles to 60 cvcles.

—

M. S. W., Linton, Ind.

- Answer.—The iron cross section of the

field for 60 cycles should be twice as great as

for 133 cycles, a thing not easily complied

with. The motor will run at only one-half

its former speed. To make it run at its

former speed it would be necessary to pro-

vide only one-half the present number of

poles. Under this condition it would not be

practicable to attempt to change the motor
over.

To Make a Water Rheostat

Question.—Please give directions for making a
500-volt water rheostat.— J. L., Milford, Mass.

Answer.—The sketch shows in general a
plan that may be used in making a water

WATER RHEOSTAT

rheostat. The vertical rod (R) may be ad-

justed by means of a pulley as shown. Use
an ordinary barrel for your purpose. Pro-

vide circular iron plates (PP) 3-16 of an
inch in thickness. At the bottom of the

barrel place three or four porcelain knobs
or three line glass insulators. Make con-

nections as shown using stranded copper
wire, rubber covered. Vary the resistance

by adjusting the distance between the plates.

By adding salt the current will be increased

owing to the increased carrying capacity.

Use clear water to start with. It is not usual

to add more than two or three percent of

salt. Salt is not good for accurate work,

sulphuric acid being better, using very small

quantities.

Transformer Connections

Question.—Referring to Fig. 3, page 56 of the

May, 1909, issue, if the primary wires were delta

connected and the secondary Y connected, what
would be the voltage between phases?—A. H. M.,
Montreal, Canada.

Answer.—The primary leads as there

shown are Y connected to the line and the

secondary are delta. If, as you suggest,

the primary wires are delta connected to the

line, each of the three windings will receive

2,200 volts as in Fig. 1. Arranging the

secondary as a Y connection, the secondary

voltage will be ^x(i/3 or 1.73) giving

190.3 volts between phases.

Rating of Dry Cells

Question.—What is the voltage, current and in-

ternal resistance of the ordinary dry cell?—F. B.

O., Chicago.

Answer.—No dry cell should be kept in

stock longer than one year. The internal

resistance of fresh dry cells varies from 0.1

to 0.7 ohm, and the E. M. F. from 1.3 to

1.6 volts. Dry cells of the ordinary size

should not be used where a current of over

0.15 ampere is required.

Specifically, the following rating is given

the cells named:
E. M. F.
Volts

Leclanche 1.48
Smee 1. to .59
Nungesser

(1900 Dry Battery).

Internal "Resist-

ance, ohms.
.3 to .0

.1

1.6 .1

Reading a Meter

Question.—Please give directions for reading a

electric light meter.—P. McD., Jefferson, Iowa.

Answer.—See article on "Measuring Elec

trie Current" in the June, 1909, issue.
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Puncture Test for Insulation

Question.—Will you explain the puncture test

so that same may be applied to any high insulating

material.—A. R. H., Portland, Ore.

Answer. — The dia-

gram shows how con-

nections may be made
to make a test. An al-

ternating current gener-

ator or service wires

may be connected to

the primary of a step-

up transformer, a rheo-

stat (R) being placed

in series with one side.

From tests for high volt-

ages we know that

the following pressures

will spark across needle

points in air as shown
in the figure:

Spark Gap
Volts in Inches
10,000 .47
20,000 1.0
30,000 1.62
40,000 2.45
50,000 3.55
100,000 9.6

In accordance with, the

above, the needle points

are set so that a spark

will jump across them
when the voltage has

been raised to the value

at which it is desired to

test the insulation. A
voltmeter (V) may also

be connected to a trans-

former (T) and its

readings multiplied by
the ratio of the trans-

former in order to check
the accuracy of the

needle setting and the

high voltage.

W71
PUNCTURE TEST

Samson Cell

Questions.—(A) Please tell me what is necessary
to recharge a Samson wet battery. (B) Is it neces-
sary to short circuit this battery for 24 hours after

recharging?—G. A. B., Spencer, Mass.

Answers.—(A) Four ounces of sal am-
moniac in water enough to fill the glass jar

outside the porous cup is sufficient, the

jar being -4^ inches in diameter and 6

inches high. Boil the carbon for one hour
in water.

[> (B) No.

Induction Motor Speed Regulation; Mercury
Rectifier

Questions.—(A) Kindly give diagram of the

ordinary induction motor showing method of speed
regulation. (B) Explain the mercury arc rectifier.

—C. T., Kansas City, Mo.
Answers.—(A) An induction motor tries

to .run in synchronism with the alternator

except as losses due to friction, etc., check it.

INDUCTION MOTOR DIAGRAM

The diagram shows a Y-wound armature,

with the three terminals connected to slip

rings (S. R.). With the resistance arms in

the position shown each winding has in

series with it a resistance. When the re-

sistances are thus placed in the armature cir-

cuit the slip must be large in order to make
sufficient current flow to provide the neces-

sary torque. Hence when these resistances

are in, the speed of the motor is low. In

crane work this method is common. With
the arms resting on points (Ai), (A2) and
(A3) all resistance will be out of the

armature and the full voltage will be im-

pressed on the windings. Each arm is con-

nected to the main line.

(B) See answer to S. N. in June, 1909,

issue.

Single Phase Motor
Question.—How would you reverse the direction

of rotation of a single phase, four pole, alternating

current motor?—J. S. C, Keokuk, Iowa.

Answer.—An induction motor with only

a single winding on the field, instead of two
or more sets of windings differing in phase,

connected to single-phase mains will not

start of its own accord. If given a start it

will come up to speed in whichever direction

it is set going provided no load is applied.

I Single phase motors, however, are often

provided with two or three-phase windings

for starting, and the pressure displaced or

split in phase by introducing resistances and
inductance in the circuit of these special

windings. After the motor comes up to

speed these resistances and inductances with

their windings are cut out. Reference to

some standard treatise on induction motors
will give you further information.
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Motor on no Volts; Connecting Batteries;

Three-way Switches

Questions.—(A) Please explain how to connect

a 6-volt motor in series with 16 candle power lamps
on a no-volt circuit. (B) Which is the best for

running motors, four batteries in series and three

series in parallel, or twelve batteries in series? (C)

Give diagram for connecting two three-wav switches.

—R. Y. X., Tilton, N. H.

Answers.—(A) Place in one side of the

circuit to the motor two standard 5 2 -volt

lamps. This will give six volts across motor
terminals.

(B) It depends upon the voltage and
current required by the motor. Knowing
this, and also the voltage and current avail-

able from one cell of your battery arrange

the connections according to the following

rule. Connect in series the number of cells

necessary to give the pressure required by
the motor, that is, the voltage of one cell

multiplied by the number of cells in series

gives the voltage across the line to the motor.

If more current strength is required place

more series sets in parallel across the motor
supply mains.

(C) See answer to W. W. H. in the Feb-

ruary, 1909, issue.

Soldering Fluid Formula; Lead and Zinc

Questions.—(A) Will you give a formula for

making a soldering fluid ? (B) What is the differ-

ence between lead and zinc? (C) Will lead mix
with copper in the form of an alloy?— J. A. H.,

Chicago, 111.

Answers.—(A) The following formula
for soldering fluid is suggested by the Na-
tional Board of Fire Underwriters in the

National Electrical Code:
Saturated solution of zinc

chloride 5 parts

Alcohol 4 parts

Glycerine 1 part *

Soldering fluid containing acid is not recom-
mended because of the effect on the in-

sulation of wires. For bare wire work, how-
ever, this may be made as follows: Take
two ounces of muriatic acid; add zinc till

bubbles cease to rise; add one-half teaspoon-

ful of sal ammoniac and two ounces of

water.

(B) Zinc is a common metal found in

the form of ore combined with sulphide and
carbonate. Belgium and the Rhenish prov-

inces produce more than one-half of the

world's supply, and the Belgian process is

commonly used to separate it from the ore.

Zinc blend or "black [jack" (ZnS) and the

carbonate (ZnC02) are its important ores.

Commercial zinc always contains some lead

and iron, and traces of sulphur, arsenic, and
cadmium. With lead, zinc readily com-
bines when the two metals are melted
together, but on cooling the zinc forms an
upper layer while the lead forms at the bot-

tom. German silver consists of copper,

zinc, and nickel in the form of an alloy.

All brass is now made by melting together

copper and zinc.

(C) Yes, bronzes or brasses which are

harder than the pure metal being the result.

Vacuum Sweepers; Dry Batteries;

Connection

Ground

Questions.—(A) In a vacuum sweeper how is

the dust kept from going into the suction part?
(B) Can an old dry battery be recharged by passing

a no-volt direct cm rent through it. (C) Can the

ground wire for a wireless apparatus be connected
to the gas pipe in the operator's house? My
friend and I are not able to communicate, using

this method. Do you think that is the trouble?

—

H. E. S., Detroit, Mich.

Answers.—(A) Explaining briefly one

make of sweeper, a centrifugal suction fan

is operated in a chamber by a motor, direct

connected, the latter being outside the

fan pocket. The mouth of the suction-

portion running over the floor has a few

inches inside, a wire sieve or screen which

stops the coarser dirt, a drawer being pro-

vided into which it drops. The finer dust

passes on through the fan and is blown into

a cylinder or dust chamber. This chamber
has a sort of cheese cloth arranged so as

to form three concentric bags, the dust-

ladened air being forced into the first,

through this, then through the walls of

the second bag and finally through the

third cheese cloth wall. The air by this

time has been cleaned or strained and

comes out through many fine perforations in

the walls of the metal cylinder. The cheese

cloth sacks are so arranged as to be made
of a single piece of cloth. In removing the

dirt the cylinder is taken off the pipe leading

to it and the top removed. The cheese

cloth sacks are then removed and cleaned.

(B) No.
(C) Gas pipe is a good ground though

not a safe one, unless the ground wire is

connected on the street side of the meter.

Your trouble must be elsewhere than in

this ground. Water piping is considered

the best ground.



ELECTRICAL INVENTIONS

Electric Light Bath

The efficacy of strong light upon the body
in the treatment of certain diseases is well

known, its value being largely in the germi-

cidal effect of the rays and the stimulation

derived from the heat and radiant energy.

Sunbaths we all know to be healthful, and

of Emmons Collins of Chicago, 111. It

consists of a half cylinder with interior

reflecting surface studded with incandescent

lamps. It is placed over the patient when
lying in bed, the light being both radiated

and reflected to the body, and at the same
ime permitting massage treatment without

thedisarrangement of the apparatus.

Ice Cutting Machine

The unusual idea of applying electricity

to the cutting of ice is embodied in a patent

recently issued to Luna M. Macy of Adel,

la. The diagram of this invention is self-

explanatory. A motor is mounted on a sort

of sled and by a system of chain and sprocket

gears drives a toothed wheel for propelling

the machine forward and a saw for cutting

through the ice as it proceeds.

Electric Auto Horn
ELECTRIC LIGHT BATH

artificial light from electric lamps is used

with almost the same results.

A new application of the electric light

bath is shown in the cut and is the invention

The diagram shows an electric automo-
bile horn which is operated by the regular

storage battery carried on the car for ignition

purposes. On electric vehicles it is operated

by the battery which drives the car.

ICE CUTTING MACHINE



POPULAR ELECTRICITY 341

In the base of the horn are two small elec-

tromagnets similar in principle to those of

an ordinary buzzer or electric bell. An
armature is mounted in front of the poles of

the magnets and has a projecting member
which moves the diaphragm of the horn

back and forth. When current is switched

into the electromagnet coils it energizes the

pole pieces and causes them to give the

Electric Massage Device

A massage device, which embodies an

electric heating element, is the invention of

Nellie L. Coon of Rochester, N. Y. It con-

sists of a massage roller with suitable handle.

The roller is hollow, containing an outer

compartment for water and an inner com-

armature a strong pull. This draws the

armature up toward the pole pieces but in

doing so the circuit to the electromagnet is

broken, causing the pole pieces to become

de-energized and to let go of the armature.

The latter then flies back and closes the cir-

cuit repeating the operation. This occurs

many times per second as long as the switch

to the battery is closed, and causes the

diaphragm to be vibrated back and forth

with the armature, creating a loud sound in

the horn.

The apparatus is the invention of C. H.

O'Brien of Augusta, Me.

ELECTRIC MASSAGE DEVICE

partment for the electric heating element.

When current is turned into the latter it is

heated by the passage of electricity through

a coil of very fine wire, and this heat is im-

parted to the water in the outer casing. The
wires from the electrical source may then be

disconnected and the water retains the heat

for a considerable length of time.

Incubator Alarm

This invention relates to a thermostatic

alarm. Inside the incubator is a thermostat

which 'expands and contracts with the rise

and fall of the temperature. This is con-

nected by means of a system of levers to

a circuit opening and closing device con-

nected with an electric bell and battery. So

sensitive is the device that should the tem-

perature rise above or fall below that which

must be maintained for the hatching of the

eggs the bell circuit will be closed and the

signal given. Perry S. Martin of Broadway,

Va., is the inventor. LNCUBATOR ALARM
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SflORJ CIRCUITS

Hue Shakespeare Club of New Orleans used to give
amateur theatrical performances that were distin-
r i shed for the local prominence of the actors. Once a
so aal :t e .-" with :. gorgeous costume, as one of the
Lords in Waiting, had only four words k say Ilie

queen has swooned." As he stepped forward hie

friends applauded vociferously. Bowing his thanks
he faced the ang and said, in Terr iaigla-mt;__e_
voice. "The swoon has queened."

Fhere was a roar of laughter: but he waited pa-
ly, and made another attempt:

" The sveen has coor e

em": lea and the s:::t manage:
said, in a voice which could be heard all over the
house. "Come off. you doggoned fool."

But the ambitious amateur refused to surren
in ;. :

- i -
: ..-. r :e

he screamed: "The coon has sweenecL"

A young girl once asked Mark Twain if he liked
istmas gifts. "Well, that lepra

drawled the great humorist. "If a book has a le

really valuable as i razoi stro]
a brief, c: the French
useful to put under the short leg of a wabbly table.
An old-fashioned book with a clasp can't be be

to hurl at a dog: and a lare^ : : like a
geography, is as good as a piece of tin to nail over a
broken pane of glass."

"Now. children," commanded the austere in-

structor in advanced arithmetic, "you will recite in
unison the table of values

Thereupon the pupils repeated in chorus:
ten mills make a tro
^ru :: :

;
: = mal-:e : ::::.. me

"Ten combines make a merger;
- en mergers make a magn

' One magnate makes :

Dolly was out for a walk and met an old friend of

he: father.
"And how old are you, little one?" asked

gentleman.
But _ y was indignant.
"I'm hardly old at all; I'm nearly new," she an-

swered, tossing her head.

An old nesro had gone toap:- Mississippi

and offered for the mail a letter that was over the
weight specified for amp. "This is too
heavy put
another stamp on it."

The old darkey's eves widenea -ament.
"Will anudder stamp make it any lighter, boss?" he
aslaea.

A Baltimore bank having a draft for collection on
a firm in Florin raft forward for collection,

the followi: r letter:
Dear Sir:— I wi-h to call your attention I

that I am no longer located at street, this city,
and through force of circumstances, hard times, bad

ess. I am no longer the "Big Noi-e" of the firm
who-e name appears on this letterhead.
The firm who-e officers, board of directors, office force

and sales department eonsi>ted of the writer, has folded
It- lily-white hands a

:

.nd turned
up its pink toes to the daisies, and is solemnly si

ing botany, examining the dandelion's root and tender
feeders of the forget-me-nots.
The firm name of is now of the past ; no longer

will its blithesome fog-horn voice be heard in the busy
slaughter house of trade, and no more will the guileless
jeweler be the mark of our rapacity and list price,
with 60 per cent added.
We have entered the service of the Company,

ich we are the "Slender Noise," but still able to
be heard.

:he brakeman.
"Don't care if you did. smarty." said the voung swain

who had just kissed his girl. "We are going to be
married next month anyhow, so it's nobody's business
but our own."

J. J. McGraw. the baseball expert, denie
banquet in New York, the marvels attributed to the
spit ball.

"It's a good ball." he said. It fools the
them. But when I hear some of the miracles put to

redit—well, then I think of Harriet Hare, of

"I once read in a 'Frisco paper: 'Harriet Hare, of

Nob Hill, got a needle in her waist two years ago. and
only last week this needle worked its way out of the
arm of a young Los .

rmed up.
"Let ua follow civilization's torch." he cried. Be

fore he could say more a little man in the back part of

the hall suddenly bobbed into view.
"What is civilization's torch?" he shrilly demanded.
The lecture:

- a-a-a—it's an -

"It ain't got nothin' to do with Standard He. has

"No." the lecturer shouted back.
en you can go ahead with your lectum

the little man as he _disappeared from view.
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Below are defined a few of the most common electrical terms. They are reprinted

from month to month and will be of assistance in understanding the magazine text

Accumulator.—See secondary battery.

Alternating Current.—That form of electric

current the direction of ilow of which reverses a given
number of times per second.

Ammeter.—An instrument for measuring electric

current.

Ampere.—Unit of current. It is the quantity
of electricity which will flow through a resistance of

one ohm under a potential of one volt. The inter-

national ampere is the current which, under specified

conditions, will deposit .001118 gram of silver per
second when passed through a solution of nitrate of

silver in water.
Ampere Hour.—Quantity of electricity passed by

a current of one ampere flowing for one hour.

Anode.—The positive terminal in a broken metallic
circuit; the terminal connected to the carbon plate

of a battery.

Armature.—That part of a dynamo or motor
which carries the wires that are rotated in the mag-
netic field.

Brush.—The collector on a dynamo or motor
which slides, over the commutator or collector rings.

Bus Bars.—The heavy copper bars to which
dynamo leads are connected and to which the out-
going lines, measuring instruments, etc., are con-
nected.
Buzzer.—An electric alarm similar to an electric

bell, except that the vibrating member makes a
buzzing sound instead of ringing a bell.

Candle Power.—Amount of light given off by
a standard candle. The legal English and standard
American candle is a sperm candle burning two grains
a minute.

Capacity, Electric.—Relative ability of a con-
ductor or system to retain an electric charge.
Charge.—The quantity of electricity present on

the surface of a body or conductor.
Choking Coil.—Coil of high self-inductance which

retards the flow of alternating current. See self-

inductance.
Circuit.—Conducting path for electric current.
Circuit-breaker.—Apparatus for automatically

opening a circuit.

Collector Rings.—The copper rings on an alter-

nating current dynamo or motor which are connected
to the armature wires and over which the brushes
slide.

Commutator.—A device on a dynamo shaft for

gathering the current from the various coils of the
armature and sending it out over the line as direct

current. On a motor it takes current from the fine

and passes it on to the armature coils.

Condenser.—Apparatus for storing up electro-
fitntif* diirSTPS

Cut-out.—Appliance for removing any apparatus
from a circuit.

Cycle.—Full period of alternation of an alter-

nating current circuit.

Dielectric.—A non-conductor.
Dimmer.—Resistance device for regulating the

intensity of illumination of electric incandescent
lamps. Used largely in theaters.

Direct Current.—Current flowing continuously
in one direction.
Dry Battery.—A form of open circuit battery in

which the solutions are made practically solid by ad-
dition of glue jelly, gelatinous silica, etc.

Electrode.—Terminal of an open electric circuit.

Electromotive Force.—Potential difference caus-
ing current to flow.

Electrolysis.—Separation of a chemical compound
Into its elements by the action of the electric current.

Electromagnet.—A mass of iron which is mag-
netized by passage of current through a coil of wire
wound around the mass but insulated therefrom.

Farad.—Unit of electric capacity.

Feeder.—A corner lead from a central station to

some center of distribution.

Field of Force.—The space in the neighborhood of

an attracting or repelling mass such as a mapnet or

a wire carrying current.

Fuse.—A short piece of conducting material of
low melting point which is inserted in a circuit and
which will melt and open the circuit when the current
reaches a certain value.

Generator.—A dynamo.
Inductance.—The property of an electric circuit

by virtue of which lines of force are developed around

Insulator.—Any substance impervious to the
passage of electricity.

Kilowatt.—1,000 watts. (See watt.)
Kilowatt-hour.—One thousand watt hours.
Leyden Jar.—Form of static condenser which

will store up static electricity.

Lightning Arrester.—Device which will permit
the high-voltage lightning current to pass to earth,
but will not allow the low voltage current of the line
to escape.

Motor-dynamo.—Motor and dynamo on the
same shaft, for changing alternating current to di-
rect and vice versa, or changing current of high volt-
age and low current strength to current of low voltage
and high current strength and vice versa.

Multiple.—Term expressing the connection of
several pieces of electric apparatus in parallel with each
other.

Neutral Wire.—Central wire in a three-wire dis-
tribution system.
Ohm.—The unit of resistance. It is arbitrarily

taken as the resistance of a column of mercury one
square millimeter in cross sectional area and 106
centimeters in height.

Parallel Circuits.—Two or more conductors
starting at a common point and ending at another
common point.

Polarization.—The depriving of a voltaic cell of
its proper electromotive force

Potential.—Voltage. *

Resistance.—The quality of an electrical conduc-
tor by virtue of which it opposes the passage of an
electric current. The unit of resistance is the ohm.
Rheostat.—Resistance device for regulating the

strength of current.
Rotary Converter.—Machine for changing high-

potential current to low potential or vice versa.
Secondary Battery.—A battery whose positive

and negative electrodes are deposited by current
from a separate source of electricity.

Self-inductance.—Tendency of current flowing
in a single wire wound in the form of a spiral to react
upon itself and produce a retarding effect similar
to inertia in matter.

Scries.—Arranged in succession, as opposed to
parallel or multiple arrangement.

Scries Motor.—Motor whose field windings are
in series with the armature.

Shunt.—A by-path in a circuit which is in parallel
with the main circuit.

Shunt Motor.—Motor whose field windings are
in parallel or shunt with the armature.

Solenoid.—An electrical conductor wound in a
spiral and forming a tube.

Spark-gap.—Open space between the two elec-
trodes of a spark coil or resonator.

f*,orage Battery.—See secondary Battery
^.ncrraostat.—Instrument which, when heated,

eludes an electric circuit.
Transformer.—A device for stepping-up or step-

ging-down alternating current from low to high or
igh to low voltage, respectively.
Volt.—Unit of electromotive force or potential.

It is the electromotive force which, if steadilv applied
to a conductor whose resistance is one ohm, will
produce a current of one ampere.

Volt Meter.—Instrument for measuring voltage.
Watt.—Unit representing the rate of work of

electrical energy. It is the rate of work of one ampere
flowing under a potential of one volt, Seven hun-
dred and forty-six watts represent one electrical horse
power.
Watt-hour.—Electrical unit of work. Represents

work done by one watt expended for one hour.
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CLASSIFIED ADVERTISING
Advertisements in the section of Popular Electricity, will cost 40 cents

a line, cash with order, and in order to secure proper classification

must be in this office the first of the month preceding date of issue

TXJ TX7

HELP WANTED PATENTS

WANTED—CENSUS OFFICE CLERKS, RAIL-
WAY MAIL CLERKS, City Carriers, Postoffice

Clerks. October and November examination every-

where. $600 to $1,600 yearly. Short hours. Annual
vacation. Salary twice monthly. Over 10,000 ap-

pointments during 1909. Country and city resident

equally eligible. Common education sufficient. Po-
litical influence not required. Candidates coached
free. Write immediately for schedule. Franklin
Institute, Dept. J 61, Rochester, N. Y.

THE UNITED TRADE SCHOOL CONTRACT-
ING CO., conducts a trade school and wrants men to

learn plumbing, bricklaying or electrical trade. No
expense and hundreds have learned in a few months.
Steady work guaranteed. Address 120 E. 9, Los
Angeles.

10,000 TELEGRAPHERS wanted by railroads,

commercial and wireless companies. We have a
special course in Wireless Telegraphy. Operate fif-

teen wireless stations and main line R. R. wires.

Write today for our booklets. National Telegraph
Institute, Cincinnati, Ohio.

AN EXCEPTIONAL OPPORTUNITY is offered

a man thoroughly experienced in the design and
manufacture of electric wiring devices. Must be a
practical mechanic, with the ability to produce new
devices to meet the requirements of the trade, and
must also have ability and experience to superintend
their manufacture. Address Box 1253, care of Popu-
lar Electricity, Chicago, stating age, experience, salary

expected and when available. All communications
will be considered strict!v confidential.

CHAUFFEURS, INCREASE YOUR SALARY.
Send for a complete instruction book that tells all

about driving and adjusting automobiles; it explains
all automobile engine troubles, etc.; postpaid 25c;
satisfaction guaranteed or money refunded. George
N. Pearson, Bala, Pa.

I OFFER YOU a good position—liberal commission
and salary—for a little easy work in your spare time.
Need not interfere with your present occupation.
Previous experience not essential. Write for par-
ticulars. Circulation Manager, 1251 Monadnock
Block, Chicago.

PATENTS

PATENTS—H. W. T. Jenner, patent attorney and
mechanical expert, .608 F. Street, Washington, D. C.
Established 1883. I make an investigation and re-

port if patent can be had, and the exact cost. Send for

full information. Trade-marks registered.

PATENTS—Advice and books free. Highest refer-

ences. Best results. I procure patents that protect.

Watson E. Coleman, Patent Lawyer, 612 F. St., N. W.
;

Washington, D. C.

PATENT'S SECURED—Inventor's Pocket Com-
panion free. Send description for free opinion as to

patentabliity. W. N. Roach, Jr., Metzerott Bldg.,

Washington, D. C.

TWO BOOKS FREE. Shepherd & Campbell,
Patent Attorneys, 2196 McGill Bldg., Washington,
D. C; 246 Canal St., New York; Kimball Bldg.,

Boston. Prompt service.

MOST PATENTS ARE WORTHLESS—Have
your ideas investigated and good patents developed
by expert engineers. Electro-Mechanical Engineer-
ing Bureau, 401 Monadnock Block, Chicago, 111.

PATENTS SOLD for 5 per cent. We force sales

by constant advertising. Send for plan. Patent

Sales Co., Merchantville, N. J.

SCHOOLS

$200 TO $600 MONTHLY EASILY MADE
fitting eye glasses. Short, easy mail course. Reduced
tuition. Big demand for opticians. Write today for

free "Booklet O." National Optical College, St.

Louis.

TELEGRAPHY taught quickly. R. R. wire in

school. Living expenses earned. Graduates assisted.

Correspondence course if desired. Catalog free.

Dodge's Institute of Telegraphy, 49th St., Valparaiso,

Ind. Established 1874.

WANTED—Learn to write advertisements; you
can positively earn $25 to $100 per week; prospectus
sent free. Pa^e-Davis Co., 611 Page Bide.. Chicago.

AUTOMOBILE SCHOOL—LEARN the automo-
bile business, repairing and driving, in which you can
earn good wages and have healthful and pleasant

work. We give a thorough and practical course in

road work and repairing. For full particulars address
Academy of Automobile Engineering. 14J0 Michigan
Ave., Dept. "C," Chicago, 111.

CIVIL SERVICE EMPLOYEES are paid well

for easy work; examinations of all kinds soon; bi

50, describing positions and telling easiest and qu
way to secure them, is free. Write for it now.

in<?!on Civil Service School, Was D. C.

YOUNG MEN wanted to learn Wireless TV

phy, 1,000 vacant positions. We qualify you to hold

any position with a wireless company. Our new
method and apparatus teaches you in your

Enclose stamps for particulars. Wireless Institute.

San Francisco.
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AGENTS

YOUR NAME ON RUBBER STAMP, ioc;

with address, 15c; pad, 12c; dater, 15c. Stamps, ioc.

per line, postpaid. National Stamp Works, no Fifth

Ave., Chicago. Agents wanted.

DON'T ACCEPT an agency until you get my
samples and particulars. Chance of a lifetime to

get into a money-making business. T. M. Sayman,

2390 Franklin Ave., St. Louis, Mo.

AGENTS WANTED in every shop to sell our

"Midget" knurled handle pocket screw-driver; sample,

ioc. Sterling Novelty Co., Plainfield, N. J., Dept. E.

WONDERFUL INVENTION—Canchester In-

candescent Kerosene Lamp; burns with or without

mantle; 10 times brighter than electricity, gas, or

acetylene, at 1-10 cost. Burner fits all standard lamps;

saves 75 per cent oil. No trimming wicks. $10
daily. Beware of imitations. Outfit FREE. Can-
chester Light Co., 26 State, Dept. P. E., Chicago.

ATTENTION—Our proposition offers you best

chance you ever had for making easy money and lots

of it. Write for our salary plan. Most generous ever

presented. Popular Electricity Publishing Co., Mo-
nadnock Block, Chicago.

BUSINESS OPPORTUNITIES

WE'RE THE LOSERS if our Mechanics soap
formula fails to satisfy you, because we will cheerfully

refund your money. Send ten cents today. Soap
Formula Co., 307 Niagara St., Buffalo, N. Y.

CONCRETE—Learn how to handle this material
by reading "Concrete," a monthly magazine devoted
to the uses of Portland cement. Practical, instructive

articles, written in plain English. Sample copy, ioc.

Yearly subscription, one dollar. Concrete Pub. Co.,

299 Owen Bldg., Detroit, Mich.

I HAVE listed with me to sell all subjects, I. C. S.

and A. S. C. bound volumes. Do not buy until you
get my prices.- M. C. Suttle, McLeansboro, 111.

1,000 WAYS TO MAKE MONEY—This 125-
page book, worth dollars, only 20c. prepaid. Satis-

faction guaranteed. Landin & Co., Dept. 22, 97
E. Chicago Ave., Chicago, 111.

INCREASE YOUR INCOME. Make your spare
time pay dividends. Write for our salary proposition.
Best chance you ever had to make money quickly and
easily. Popular Electricity Publishing Co., Monad-
nock Block, Chicago.

COINS AND STAMPS

OLD COINS—$5.75 Paid for rare date 1853
Quarters. We pay a cash permium on hundreds of
old coins. Keep all money coined before 1880, and
send 10 cents at once for our New Illustrated Coin
Value Book, size 4x7. It may mean your fortune.
C. F. Clarke & Co., L. B. 12, Le Roy, N. Y.

COINS AND STAMPS

STAMPS—100 foreign, ioc; 40 U. S., ioc; 4 Mexico,
5c. F. L. Toupal Co., 1410 Lowe Ave., Chicago
Heights, 111.

FLASHERS

FIREFLY FLASHER—Automatically flashes any
lamp on and off 30 times a minute. Flashing socket or

standard flasher. Price $1.50. Send for booklet.

C. O. Schneider & Co., 103 S. State St., Chicago, 111.

FOR SALE

FOR SALE—Complete set of castings, with blue
prints of f h. p. gasoline stationary engine; includes

governor and timer, screws, etc., $10. Comet Motor
Works, 17 W. Madison St., Chicago, 111.

FOR SALE—A large quantity of No. 34 single

silk magnet wire at $1.50 per pound; any address

prepaid; nothing less than one-half pound. Geo. E.

Glasser, Charlotte, N. Y.

EXCHANGE OR SELL your motors, generators,

steam and gasoline engines, cameras, magic lanterns,

phonographs, printing press, musical instruments, real

estate or anything of value, new or second-hand. Send
4c stamp for best trading plan known. National Ex-
change Co., 929 Olive, St. Louis, Mo.

LUBRICANTS, asbestos, graphite and mica candles

for loose pulleys and shaftings; no drip; no dirt; econo-
mical. Swain Lubricator Co., 252 E. Lake St., Chicago

STOP, women and men; hurry; seven new, useful

fast sellers; 30 others to select from; big profits; write

for $2 free offer and particulars. Fair Mfg. Co.,

Box 208, Racine, Wis.

MOTOR

£ hp. WATER MOTOR with emery wheel, pulley

and belt, $1.50. Aluminum Water Motor fan and
guard, $3.50. Send for booklet. Brooks Machine
Co., 1202 Wilcox Ave., Chicago, 111.

ELECTRIC MOTORS AND GENERATORS,
new and second-hand, in all sizes, from 1-40 to 200
h. p. For quotations state voltage and current supply
wanted. B. Olson-Boettger Mfg. Co., St. Paul, Minn.

MOTORS—Single phase A. C. no V how to

make miniature out of simple material; plans and
instructions, 25c, silver. Electric Power, 9749 Ave.
H, East Side, Chicago.

MISCELLANEOUS

NEARLY 4,000 FORMULAS AND TRADE
SECRETS in 400-page cloth bound volume, only
45c. prepaid. Worth $5.00. Satisfaction guaranteed.
Charles P. Schantz, Box 515, Beatrice, Neb.

FREE—FREE—FREE—To advertise the cele-

brated "Hale" high power lenses, we will give one
Gem Camera and Complete Outfit to anyone sending
35c. to cover packing and mailing. Hale, 16 Argyle
St., Everett, Mass., Adv. Dept.
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MISCELLANEOUS

* - DRAWINGS, design, development, analysis, tests.

Expert advice and testimony. Chemical—Electrical

—Mechanical. Electro-Mechanical Engineering Bu-
reau, Monadnock Block, Chicago.

Sell your surplus couplings and fittings. We buy.

Write us. A. & J. Mfg. Co., 24 W. Randolph St.,

Chicago, 111.

AUTO TIRES GUARANTEED CASES, 28x3,

$11.40. 30x3, $12.15. 3ox3h, $18.05. 32x3^. $20.05.

Tubes, 28x3, $2.75. 30x3, $3.00. 30X3J, $3.60. 32X3J,
$3.90. 34x3^, $4-oo. 30x4, $4.20. 32x4, $4.50. 34x4,

$4.80. Single tube tires, 28x2^, $10.00. 28x3, $12.00.

I ship. Pay for tires after examination. Wm. Van-
derpool, Springfield, O.

SAVE MAGAZINE MONEY—Send me a list of

the magazines that you would like, and I will quote
you mv prices. Catalog free. J. D. Dietrich, 35
Main St., Middleville, Mich.

Chattanooga Pattern Works (J), Chattanooga,
Tenn. Gentlemen: You done us a good job on the

wood master pattern, also the NON-RAP-LOOSE
BRASS BULL DOG GATE, you made from it.

Enclosed find sketch, from which make us another
for same size flask.

KEY CHECK, German Silver, your name and
address, any lodge emblem, ring, for 10c. silver.

Acme Mfg. Co., Wallowa, Oregon.

THREE THOUSAND FORMULAS—My 368-
page volume of recipes and trade secrets, cloth bound,
only 75 cents, prepaid. Worth dollars. Satisfaction

guaranteed. Wiley Sanderson, Dept.^E,^Ypsilanti,
Mich.

ELECTROLENE CREAM. A positive cure for.

freckles, moth patches, pimples and facial blemishes.

Improves the most beautiful complexion. Marvelous
discovery. Satisfaction guaranteed. Sold in jars by
mail postpaid $1.00. Electrolene Cream Co., 181

1

Griffith Ave., Los Angeles, Cal.

WE MANUFACTURE GLASS PAPER. Plain

glass windows made to look like real stained glass.

Easily applied and beautifies the home. Something
new for agents. Two sheets of this glass paper sent

as a sample with catalogue in colors and complete
instructions on receipt of 10 cents. S. H. Parrish &
Co., 216 Clark St., Chicago.

THREE BIG LISTS, description and synopses
of plays, monologues, farces, vaudeville sketches,

parlor comedies, French plays, mock trials, drills,

marches, imitations, popular entertainments and hand-
books. How to write plays, minstrel joke books
make-up material and books, pantomimes, tableaux,
parlor magic, etc., etc. Three big lists mailed to

any address for 10 cents. Charles MacDonald &
Co -> 53 Washington St., Chicago, 111.

POST CARDS: Exchange with others. Send
for our latest exchange list, 10c. Shepard Company,
Liggett Bldg., St. Louis, U. S. A.

MISCELLANEOUS

BOYS—BOYS—This is for you, and those who
like boys. "The Boy Electrician," by Prof. Erwin
James Houston. A book every boy will enjoy and
learn something from. 326 pages—10 full page il-

lustrations. Price $1.50—or free for only three paid

yearly subscribers to Popular Electricity. Popular
Electricity Pub. Co., Book Dept., Monadnock Block,

Chicago, 111.

^EVERYONE USING DRY BATTERIES send

25 c for scientific instructions. Renew exhausted

batteries cheaply; last long as new. Fairmount
Telephone Co., Leightons Corners, N. H.

ESTABLISH PERMANENT AND PROFIT-
ABLE business by operating best peanut and match
vending machines. Never out of order. Price $3
per machine. Makes big money. International

Vending Co.. 36 Fifth Ave., Chicago.

NO NEED TO BE WITHOUT MONEY. Our
new plan gives you a chance to earn lots of money
whether you have only a little spare time or wish to

devote all of your attention to our interest. Don't
wait but write at once for our salary proposition,

wait but write at once for our salary pro

Popular Electricity Publishing Co., Monadnock
Block, Chicago.

1ELEPHONES $4.00. Never before have such

high grade instruments sold at such a price. They
cost us $7.00 wholesale, but we had them left over

from a big job and must get rid of them at once.

4" x 5" case, beautifully finished in natural birch

with nickel plated trimmings, watch case receiver.

Just the thing for wireless students, private lines,

etc. Shipped prepaid on receipt of price. C. E.

Leslie, care of Popular Electricity Publishing Co.,

Monadnock Block, Chicago.

HOW TO GET A HEKTOGRAPH that will

make 150 copies in 10 minutes. Costs $2.00, for

letter size. Write for circular. Heyer Duplicator Co.,

86 LaSalle St., Chicago.

GET A GOLD FOUNTAIN PEN FREE. See our

special offer elsewhere in this issue. Don't fail to read

it. Popular Electricity Publishing Co., Monadnock
Block, Chicago.

A modern article for modern people is an ELEC-
TRIC CLOCK. We have all kinds. Imperial

Electric Clock Co., Granite City, 111.

SAFETY RAZOR BLADES sterilized and sharp-

ened better than new; 2 cts. each. 5 years' success.

Send for blade box and circular. Electro Stropping

Co., 122 Shelby St., Detroii, Mich.

SOUTHERN STAMPING & MFG. CO., Manu-
facturers of special and patented articles. R. A.

Nashville. Tenn.

BROTHER—Accidentally have discovered root

that will cure both tobacco habit and indigestion.

Gladly send particulars. F. F. Stokes, Mohawk, Fla.

DO YOU WANT Post Cards sent to you from all

over the world? Join Post Card Exchange Club.

Send ten cents silver to C. H. Annes, 3316 Woodland
Ave., Kansas City, Mo.
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CLASSIFIED ADVERTISING
(CONTINUED)

MISCELLANEOUS

AGEXTS—We can show you how to make from
S3 to Sio a day selling our "full nickel-plated" hatchet.

Biggest winner ever out. 10 tools in one. Sells to

farmers, housekeepers and storekeepers. Write quick

for agent's proposition. No experience necessary.

Thomas Mfg. Co., 261 Third St., Dayton, Ohio.

WIRELESS

WIRELESS SUPPLIES—Norway Iron Core wire

straightened and cut to length, per lb., 20c. Magnetic
Interrupters, heavy platinum contacts, Si. 00. Tin
foil, per lb. 2,000 sq. inches, 35c. Spark gaps, with

interchangeable zinc and brass spark plugs, each Si. 50.

Electrolytic Detectors, fitted with 1-1000 Wollaston
wire, Si. 50 each. Send stamp for Catalogue of other

supplies. O. S. Dawson, 156 Wabash Ave., Chicago,

111.

THE NEW SILICON DETECTOR will increase

your receiving radius 500 per cent. Only type sold

to experimenters authorized by owners of Silicon

patents. Infringers prosecuted! Send for special

drice list. W. C. Getz, 345 N. Charles St., Baltimore,

Md.

SPECIAL PRICES— 1,000 ohm wireless receiver,

double pole, special diaphragm, Si. 75. Leather-
covered head-band, single, 60c; double, Si.oo. "Sealed
in Point" electrolytic detector, $2.00. "Eclipse"
double slide tuning coil, S3. 00. Sending helix, 450
meters, S2.75. "National" receiving condenser, 30c.

Wireless Telephone transmitter, $1.25. WATER-
HOUSE BROS., Bourne, Mass.

WIRELESS OPERATORS AND EXPERIMEN-
TERS—You should have a copy of the "Story of

Wireless Telegraphy" by A. T. Storey, price Si. 00
postpaid; or send $1.50 for the book and a year's

subscription to Popular Electricity. Don't miss this

chance. Popular Electricity Publishing Co., Monad-
nock Block, Chicago.

CARBON WIRELESS DETECTOR SENT pre-

paid upon receipt of 50c. Simple, sensitive and
strong. Dept. Q., 357 E. 46th St., Chicago.

WIRELESS. A publication devoted to reporting

the rapid development of the Wireless Telegraph and
Telephone and the great opportunities for investors

in this field. Send for free sample copy. Address
Wireless, 5 Beaver St., New York.

WIRELESS EXPERIMENTERS, 1200 OHM
receivers, each S3. 00. Wound with copper wire and
very sensitive. First 25 sold will be fitted with nickel

plated headband. W. C. Getz, 345 N. Charles St.,

Baltimore, Md.

1,000 OHM Wireless Receivers Si. 7 5. Very sen-

sitive and absolutely reliable. New Wireless Detector.

You want to know about both. Send stamp for de-

scriptive circulars. Alden Wireless Co., Campello,
Mass.

WIRELESS

WIRELESS EXPERIMENTERS—The Wireless
Equipment Co. has taken over the business of W. C.

Getz and will continue the same high efficient appara-
tus. Address all communications to Wireless Equip-
ment Co., West Arlington, Md.

WIRELESS TELEGRAPHY. Complete instruc-

tions, with diagrams, for making 1 inch coil, two types

of receiver, and all other instruments necessary for

a complete wireless sending and receiving station.

Price, 25 cts. (coin). Box 519, Lima, Ohio.

WIRELESS EXPERIMEN PERS—Join our Wire-
less Club. No fees. Handsome club button free to

members. Send for application blank. Secretary

Popular Electricity Wireless Club, Monadnock Block,
Chicago.

JUST OUT. Best work on the subject ever pub-
lished. "Operators Wireless Telegraph and Tele-
phone Handbook," by Laughter. A storehouse of

up-to-date, authentic information. 000 pages. Il-

lustrated. Money back if not all we claim for it.

Price Si.00 postpaid. Free for two paid yearly

subscriptions to Popular Electricity. Popular Elec-

tricity Book Department, Monadnock Block, Chicago.

TYPEWRITERS

I AM OVERSTOCKED; Olivers, Remingtons and
cheaper typewriters sold to dealers and everybody,
less than clearing house prices. S5 up. Ship on ap-
proval. A. E. Atchison. 4125 West 21st St., Chicago.

IF YOU WANT
A reliable electrical reference book of convenient
size—one that you can depend on. that will be in-
stantly accessible when you want it, that will give
you just the information desired, in language vou
can understand

—

YOU SHOULD GET
The Handy Electrical Dictionary

This practical
popular little
volume is d< -

-

c- 1 to meet the

needs of begin-

ners in electric-

ity and at the

sametimefurnish

a compact, au-

thentic ready
reference for

electrical work-
ers and experts.

It contains 224

PRICE—Postpaid to any address:AC Limp Leather P* /\Zoc Gil1 r ' - s r)UCArf</w
Gilt Embossed <JV*-'

Order now

pages, margin
indexed, with

definitions of

over 4S0O elec-

trical terms and
phrases and 7

pages of dia-

grams. Furnish-

ed in two bind-

cloth o r

limp leather.

—

and just fits the

vest pocket.

Cloth
Binding

Limp Leather
Gilt Edges
Gilt Embossed

—no one interested in electricity-
should be without it

Popular Electricity Pub. Co.

Chicago, III.

Book Department

Monadnock Block



POPULAR' ELECTRICITY

The "Bate" Duplex

Sparking Battery

For Automobiles For Motor Boats

List Prices

$28.50 and $33.50
ESj,-eigV

Contains a Small Emergency Battery in addition to the
regular Sparking Battery.

The Emergency Battery is an insurance against delay in

case the regular battery is over-run. You will never get stalled

if your battery is an "iExuV* Duplex.
Regular "ExuV* Sparking Battery for $7.75 to $46.75.

The Electric Storage Battery Co.

21
years' experience in Building Batteries,

years' the Largest Builder of Batteries.

Does that mean highest quality to you ?

Some of the applications for Storage Batteries manufactured
by this Company.
Central Lighting and Power Stations Telegraphy
Isolated Electric Light Plants Telephony
Street and Interurban Railways Sparking Batteries for Stationary Gas and
Alternating Current Regulation Gasolene Engines
Electric Vehicle Propulsion Fire Alarm Signals
Vehicle Interior Lighting Medical and X-Ray "Work
Automobile Lighting Portable Lighting
Railway Car Lighting Motor Boat Searchlights
Railway Interlocking Switch and Signal Laboratory Work
Wireless Apparatus Small Motor Work

Used by the great Electric Light Companies, Street Railways, Steam Railroads, The
Western Union Telegraph Co., The Postal Telegraph Co., The Bell Telephone and large

Independent Companies, Automobile Companies, and by over 90 per cent, of all the

Electric Vehicles manufactured.

Buy What the Experts Buy

TheElectricStoraceBatteryCo.
888
909

PHILADELPHIA, PA.
New York Boston Chicago St. Louis Cleveland Atlanta San Francisco Toronto

And GCO Distributors throughout the United States

For our Mutual Advantage mention Popular Electricity when writing )o Advertisers.
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Name Your Machine

We have the Motor
which we guar- /antee to run it. /£
The Same Motor
can not be used

for every Service.

We consider

your require-

ments and
guarantee
results.

Write us

Now.

Motors For Every Service
"Name Your Requirements'

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ed finis

WHAT kind of luck do you have trying to get fine results from varnish or shellac ?

Did you ever get hold of a varnish that would dry hard in half an hour and

wouldn't show scratches and heel prints ?

Did you ever see a shellac that wouldn't lap, pull or crawl before you could get it

spread ?

Varnish is too long at it. Everything has a chance to stick to it and spoil all hope of a

fine polish.

Shellac—spite of all you can do—dries too quick. Gets a mottled look, considerably

worse than no finish. But try Under-Lac.

You'll have a finish that will do your heart good.

Brilliant, lasting—all the fine effect of expensive, hand-

rubbed work, with little cost and no trouble.

Under-Lac
is made from pure gums and denatured alcohol.

Is easily and quickly applied with no lapping,

pulling or crawling. Dries hard in a half hour and

won't show marks.

Use it wherever you would use shellac or varnish.

With more artistic effect and at less expense. Over

stain, dye, filler or on bare wood.

And it has absolutely no equal for preserving and

beautifying linoleum, oil cloth, etc.

A Test Package Free
Send this coupon for a free sample of Under-Lac.

Prove what we say at our expense. Once use it and

we know nothing can ever take its place for you. We
are sure of the outcome if you just accept our free-test

offer. Don't you think it's worth a two-cent stamp and

a minute's time right now? Here's the coupon.

l TJie Wood Finishing

Authorities"

<fy

Vo^

/,7

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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*

This room. 13x13 feet. L

E-401 **I-Comfort" nxtui
Lamp. Cost of lighting =

power lamp.

one GO-watt tungsier

ordinary 16 candle

Save Your Eyes!
By using the New Eye Comfort

"I-Comfort" System
of Indirect Illumination

<J Imagine a room evenly iUuxamated, a
raellow radiance froni a concealed source
flooding it with a light soothing to the
nerves, becoming to the complexion and
yet perfect for reading or sewing.

<J Those who experience discomfort after
a short time under a direct light, suffer
no unpleasant effects from an evening's
work under the I-COMFORT. Scientists
and oculists have long agreed on the per-
fection of such a system of lighting but
heretofore the cost of maintaining and
installing has proven prohibitive. The
I-COMFORT is simple and inexpensive:
under a 60 to 100 Watt Tungsten electric

lamp is placed a glass reflector with
spiral and vertical corrugations over
pure silver, giving the most perfect re-

flecting surface known to science: the
light is thus thrown upon the ceiling and
is evenly distributed throughout the
room with wonderful efficiency, artistic

effect and eye comfort.

*J Thousands already in use in residences,
offices, hotels, banks, clubs, art room?
and auditoriums.

<I Endorsed by the leading architects,
oculists and illuminating engineers.

<J If your electrical dealer does not
handle them address Department F. A.

National X-Ray Reflector Co.

247 Jackson Blvd.. Chicago. Ill

Wireless (lull

If you are a Wireless Operator or are

building Wireless Telegraph Equipment

you will want to join

Popular Electricity Club

Send for particulars and membership blank.

You will also want this splendid

WIRELESS BOOK

THE STORY OF
THE WIRELESS
TELEGRAPH

Non-Technical

In Plain English

Illustrated

Sent with one year's

subscription (new or

renewal) to Popular

Electricity for $1 .50

Popular Electricity Pub. Co.
Monadnock Block CHICAGO, ILL.

I enclose herewith $1.50, for which enter me for

one year's subscription to Popular Electricity and

send me The Story of Wireless Telegraphy.

Name

Address

City

State

P. E. W. T. Sept. '09

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Federal

Shaving Mirror

MAKES SHAVING A PLEASURE

The Federal Electric Shaving Mirror
furnishes perfect light for shaving. It

throws all of the light on the face and not
into the mirror. The reflector is equipped
with a cylindrical incandescent lamp. It

can be adjusted so that the rays from the

lamp are reflected covering the entire

face below the eyes. The mirror itself

also can be tilted to the desired angle.

Finished in nickel, brush brass, or oxi-

dized copper, the former sent unless other-

wise specified.

IDEAL FOR HOME USE AND A
NECESSITY FOR THE TRAVELER

Price, complete, including lamp
and six feet of silk cord, express
prepaid $4.15

Federal Electric Company
MANUFACTURERS

Lake and Desplaines Sts., CHICAGO

FREE FUEL
The Most Wonderful Stove Ever Invented

BURNS AIR
Fuel Drawn Principally from Atmosphere

COOKING OR HEATING
Air now burned in this won-

derful stove is free to rich and
poor alike. No trust in control.

This Valveless, Wick-

less Automatic Oil-Gas

and Air-Burner Stove

Sectional Cut of Generator.

automatically generates gas ^^
from kerosene oil, mixing it

with air.

Scientific test proves it

uses 395 barrels of air to

one gallon common kero-
sene oil.

CHEAPEST FUEL—SUMMER COMFORT
Intense heat but concentrated under cooking vessels and ab-

sorbed by articles being cooked — not thrown out to overheat your
kitchen.
To operate—turn knob—oil runs into burner—touch a match; it

generates gas, which passes through air mixer, drawing in about a
barrel of air to every large spoonful of oil consumed. That's all. It

is self-regulating, no more attention. Same heat all day or all night.

For more or less heat, simply turn knob. There it remains until you
come again. To put fire out, turn knob, raising burner—oil runs back
into can, fire's out. As near perfection as anything in this world.
Ideal for summer use- Not dangerous iike gasoline. No dirt, soot
or ashes. No leaks—nothing to clog or close up. No wick—not even
a valve, yet heat is under perfect control—kitchen always cool.

D. CARN, Ind., writes: "It costs me only
4 1-2 cents a day for fuel."

L. NORRIS, Vt. f writes: "The Harrison
Oil-Gas Generators are wonderful savers of

fuel, at least 50 to 75 per cent over wood
and coal."

E, ARNOLD, Neb., writes: "Saved
$4.25 a month for fuel by using the

Harrison Oil-Gas Stove. My
range costs me $5.50 per month,
the Harrison $1.25 per month."
THOS. VINCENT, Wis.: "My

wife never had anything she en-
joyed so much as her stove. It

is very
quick,
no heat-
ed room
or dirt.

Surpas -

ses anv-
t h ing
we ever
saw."

ALL SIZES
"

NOT LIKE THOSE SOLD IN STORES.
Ideal for roasting, cooking, baking, ironing, canning fruit, picnics,

cottages, camping. In winter use Radiator for heating houses,
stores, rooms, etc. No more carrying coal, kindling, ashes, soot and
dirt. No hot fiery kitchens. Absolutely safe from explosion. Not
dangerous like gasoline. Simple, durable—lasts for years. Saves ex-
pense, drudgery and fuel bills.

ALL SIZES, PRICES LOW—$3.25 AND UP. Sent
to any address. Give this stove atrial. Send no money

—

only send your name and address. Write today for full

description, thousands of testimonials. Our 1909 proposi-
tion. Circulars FREE.

Exciting Business for Agents
SALESMEN- MANAGERS—MEN or WOMEN at home or travel-

ing, all or part time—showing—taking orders—appointing agents, etc.

Messsrs. HEAD & FRAZER, 'Texas, write: "Enclose i

$81.00. RUSH. Sell like hot cakes. Sold 5 stoves in our town."
B. L. HEUSTED, Mich., writes: "Been out one day and sold 1

1

stoves." This patent new. Nothing like it. Demand enormous.
Agents reaping great harvest. Where operated people stop, look, get
interested, want to buy at once. Show dozen, sell ten.

Write today for special agents 9 new plan. Send
no money. World unsupplied. Get in early for territory.

The World Manufacturing Co.

460 World Bldg. - - Cincinnati, O.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Automobile Trade
wkh

Dyke's Course
of

Automobile Instruction
STUDY during spare time—Dyke's Course is now
only Sio and you would never miss the amount.
The Automobile and Gasoline Engine profession is

the best profession and there is a big demand for help in
this line.

IF YOU OWN an auto, or launch, owner or in anyway connected
with gasoline engines then this course willbe of greatbenefit to you also.
DYKE'S COURSE is the only course in the world which can suc-

cessfully be taught by mail. "We use wonderfully clever Working mod-
els (made in Europe) of the Gasoiine Engine and Maeneto and Car-
burettor that actually work and they picture the meaning while you
study our interesting Instruction Pamphlets.
JUST IMAGINE, having in your room an engine Cut in half and

with each and every part lettered and numbered, also a Carburettor and
Magneto lying on your study table while you study our interesting
course—that's practically what we give you in our Working models.
You will play with these models like a boy with a toy and the more you
play the clearer the subject willbe to you.
IN ADDITION we give 24 lessons which are so interesting you w.; ll

finish them all—they are illustrated with 34 large clear charts.
WE TEACH YOU everything there is to learn about the Automobile

and Gasoline Engine such as valve setting, timing ignition, how the
cylinders fire, construction of all forms of Magnetos and how to set
them, storage batteries and all systems of wiring, and many other im-
portant subjects.

ONE CUSTOMER SATS:
"I've learned more in three weeks study of your Course than during

my ten years work around the shop."
Another customer who knew nothing about the Auto or Gasoline En-

gine says he can now run any car and set valves, etc.

OUR LIBERAL TRIAL OFFER of inspection is proof of our claims,
get our fine pamphlet and testimonials.
AUTOMOBILE OWNERS will save the cost the first month.
Automobile Engineering is a profitable trade to learn. Our Course

qualifies you—write today.
NOTE—We are considering the advisability of raising the price on

this wonderful Course. Even our students say it is worth a great deal
more and it is.

MR. DYKE was the first Auto Supply man in America and built the
fifth successful Automobile in this country. His experience is embodied
in this course. Mr. Dyke made a special trip to Europe to secure addi-
tional matter for this great Course. The working models were designed
and are made in Europe by a leading mechanical artist-

NO MATTER how much you would pay you could not possibly get
a course equal to this one.

The working models of our Gasoline Engine and Magneto—they
actually work—a working model of the Carburettor is also supplied.

The real features of our Course, however, are our Zt simple
Illustrated lessons. We also include a Text book.

It is groat

—

all our customers sav so—not one,
but all.

m THIS AUTO BUTTON

SEND FDR IT TODAY
DYKE'S Corsp' School Motoring

1300 Bk. Commerce Bldg St. Louis

How Long Have You
Smoked Your Present

Brand of Cigars?

I have customers, not a few,

but many, who have smoked my
Panatelas continuously for seven

years, or since their introduction.

That seems to prove that my
Panatela wears well," that it is not

too heavy or strong for continuous

smoking; that the tobacco is not

drugged or doctored; that the

quality is uniform year in and
year out.

My Panatela has a filler of clear,

clean, long Havana leaf, grown in

Cuba—and nothing else. This I

guarantee, and will prove to anyone

on request. (I emphasize ' grown
in Cuba" because poetic or other

license seems to allow tobacco grown
in the United States from Havana
seed to be labeled "Havana.")
The wrapper of my Panatela is

genuine Sumatra, and the cigars are

hand-made throughout by expert

men cigar-makers.

My way of selling cigars gives

my customers cigars at wholesale

prices—about half what equal

quality costs in retail cigar stores.

Incidentally, it is chiefly because my
customers are continually sending in

repeat orders of their own accord,

that I am able to give and continue

giving the cigar values that I do.

These repeat orders cost me nothing

and keep down selling costs—and
selling costs are a big item in the

cigar business, when done in the

usual wav.

SHIVERS'
PANATELA
EXACT SIZE
AND SHAPE

MY OFFER IS:—I will, upon request, send
fifty Shivers' Panatela Cigars on approval to a
reader of Popular Electricity, express prepaid.
He may smoke ten cigars and return the remain-
ing forty at my expense if he is not pleased
with them; if he is pleased, and keeps them, he
agrees to remit the price, $2.50, within ten days.

In ordering please enclose business card or
give personal references and state whether mild,
medium or strong cigars are desired.

HERBERT D. SHIVERS
917 Filbert Street Philadelphia, Pa.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A COMPLETE

ELECTRICAL WORKER'S LIBRARY
By Henry C. Horstmann and Victor H. Tousley

Positively Up-to-date and Written for the
Men who do the Work

We defy any publisher in the world to produce a more practical collection of books for the electrical worker than
this series. The immense sale of these popular books since date of publication has been greater than any electrical books
ever sold to working electricians.

The reason? They are practical and do not confuse the worker. They also have the highest endorse-
ment of the International Brotherhood of Electrical Workers Union.
t= To substantiate this claim we offer the sum of One Hundred Dollars to any publisher who will produce a sworn
statement showing a greater sale of any similar book or books treating on the subject matter that these do, for the length
of time they have been on the market. As to our reputation for keeping business promises, we will refer you to any bank
or business house in Chicago.

For the next sixty days we are making a special introductory offer of the complete set of four volumes, neatly cased,

(regular price S6.00.) Our special introductory price, to electrical workers, $5.00, prepaid to any
address upon receipt of price. To all persons ordering this set prior to October ist, we will present free of charge, our
Handy Electrical Dictionary for the Vest Pocket, bound in Red Russia Leather, gold edges, indexed, 224 pages, illustrated.

If the books ordered are not found entirely satisfactory in every way, they may be returned and your money will be
cheerfully refunded. To electrical workers already having any of the below enumerated volumes, we will supply single

copies of any one or more books at $1.50 each, post-paid to any address in the world.
Electrical Wiring and Construction Tables, 120 pages, 70 diagrams.
Modern Electrical Construction, 340 pages, 173 diagrams.
Modern Wiring Diagrams and Descriptions, 250 pages, 200 diagrams.
Practical Armature and Magnet Winding, 232 pages, 128 diagrams.
Each volume is substantially bound in full Persian Seal Grain Morocco Leather, stamped on the outside covers in

genuine gold leaf, round corners, red edges, pocket size, printed on super-calendered book paper. Address all orders to the
publishers, FREDERICK J. DRAKE & COMPANY, Fisher Building, Chicago, TJ. S. A.

For full description of these volumes, we will send free to any person writing: us and mentioning- the paper this adver-
tisement appeared in, our new 1909 and 1910 complete, illustrated, descriptive catalogue.

Bath
RoomLockr (

Medicine)
Cabinet J

Something New For Your Home

SEE THAT I

Made of Solid Smooth Steel—Finished in Finest Everlasting
Baked White Enamel—Inside and Out—Has Ad-

justable Enameled Steel Shelves

Better Than Wood and Costs No More
No home is complete without a Hess
Sanitary Bath-Room 'Locker. It is

germ and vermin proof.

Style "A" Locker is made to recess into the

wall and projects one inch from face of wall.

It has a beveled plate mirror 16x24 inches
and measures 19^ x 24J inches inside. Below
the mirror is an open shelf 19^x6 inches.

Style "B" is the same size and finish, made
not to recess into the wall, but to be suspended
on the wall.

Price of Style "A" $8.00
Price of Style "B" 9.00

Without Mirror deduct $1.50
Without Open Shelf deduct $1.00

Order of your dealer. If he will not supply
it send us the price and we will ship the locker
direct to you, prepaying freight charges any-
where east of Missouri and north of Ohio
rivers.

Send For Illustrated Circular
We are makers of the Hess Steel Furnace. Important booklet,

"Modern Furnace Heating" Sent Free.

912 LTaeoma Bldg.

CHICAGO

f 1;

'

-

Hess Warming & Ventilating Co.,

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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EXCELSIOR AUTO-CYCLE
::

THREE AND ONE-HALF HORSE POWER. $225

L Always on the Job. More features of real practical excellence than all others combined.

EXCELSIOR SUPPLY CO. 1436-1435 Michigan Avenue
23-3-237 Randolph Street

MARVELOUS CURES IN INDIGESTION. NERVOUS
PROSTRATION, INSOMNIA. LA GRIPPE, RHEUMA-
TISM. GOUT. SCIATICA, and COMPLAINTS ARISING
FROM CONGESTION or SLUGGISH CIRCULATION,

back to the original lines of force and concentrates them over
the vital organs. Scientific, yet simple—it is vital energy con-
centrated; the essence of nerve force that revitalizes the blood
and enables the system to throw off disease. Does not cost one

Send for booklet of testimonials and particulars.

The Motosphere Mfg. Co.
31 East 27th St.. New York City

Pipin 6

oacj^OX -£

The "WORDY" Whistle for Motor Boats
A foot-operated, all-brass, two-tone whistle. The "Wordy "Whistle

consists of an air dash pot with a capacity of 27 cubic inches

It is self-contained and requires but five square inches below the deck.

The whistle can be placed anywhere in the boat, wherever most con-

venient, and connected to the dash pot below the deck with standard
one-half inch pipe connections. It operates with the foot independent of

the engine. This is positively the latest Jdevice on the market and is

fully guaranteed. It is dust, water and frost proof, and is vastly supe-

rior to any exhaust or battery whistle. Price S9.00 complete. Sent
prepaid upon receipt of price or express C. O. D.

WORDINGHAM FOOT HORN CO.
211 Grand Aveune Milwaukee. Wis.
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The "IMPERIAL
A Portable Vacuum Cleaning Machine

combining efficiency, practicability and economy. Can be
attached to any electric light socket.

99

\ 1

1"

\Ml

f-^t

/.*:/

_

EFFICIENT—Because it thoroughly accomplishes its purpose.
PRACTICAL—Because of its simplicity and compactness.
ECONOMICAL—Because of its minimum cost of maintenance

and operation.

A Dividend Payer for Central Stations
Growing- concerns and responsible parties wanted as ag-ents.

Exclusive territory given. Send for Catalogue and Particulars.

Price $100, Complete

EMPIRE VACUUM COMPANY
1 1 2 West 30th Street, New York

PHILADELPHIA

Sty? 8lttt?ttl}jm0£
TJie Rittenhouse is one of the most
exclusive hotels in Philadelphia,
catering to transient and permanent
guests alike, making it a most desir-

able hotel for ladies traveling alone.

Rooms $1.50 per day and up
American Plan, $4.00 per day and up

Write for Booklet

J. C. HINKLE, Mgr.

The Best Book

On 6% Bonds
We have written a book on Irrigation

Bonds, based on long experience and
intimate knowledge. Every investor,
small or large, owes to himself its perusal.
We want to send you a copy.

In the past 15 years, we have sold 70
separate issues of Drainage and Irriga-

tion Bonds, without a dollar of loss to
any investor. We are the largest dealers
in these Reclamation Bonds, and they
have become, in late years, our most
popular bonds.

Irrigation Bonds are secured by liens

on the most fertile farm lands in America.
The value of the land is often more than
four times the loan.

Some are municipal obligations, form-
ing tax liens on the real property located
in populous districts.

They are serial bonds, running from
two to twelve years. Each year, as the
loan is reduced, the security back of

the rest is increased.

The denominations are $100, $500 and
$1,000, so one may invest either little or
much.

The interest rate is six per cent. No
other large class of bonds, equally well

secured, now pays an equal rate.

These bonds are bound to become
more and more popular as they become
better known. They are the utmost in

six per cent bonds. Please send us
this coupon today for our free book, so

you may know the facts.

(Established 1893)

Municipal and Corporation Bonds

First National Bank Bldg. 50 Congress Street

CHICAGO BOSTON
First National Bank Bldg\

SAN FRANCISCO

Gentlemen:—Please send me your new
Bond Book, "The World's Greatest In-
dustry."

Name

Town

State 395

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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RHEUMATISM
I want to send every sufferer who reads this

paper a pair of Magic Foot Drafts

TO TRY FREE.

Send Me Your Address Today

Write me. I'll send you a Si.oo Pair of

Magic Foot Drafts, the great Michigan external

remedy that is curing thousands, to try FREE.

FREE
For Thirty Days

This Splendid

Meister Piano
at S175

Delivered to your ownhome in any part of America
and freight charges prepaid—for one month"*
unlimited trial. If it is not the best piano at the
price in existence, and you do not Up-
take it back an-i pay' the return freight. We
merely want the chance to place this piano in your
home so you can judge its merits for yourself.

*

No cash payment down. No interest. Xo
extras. TYe par the freierht.

S1.00 Weekly or
$5.00 a Month

A splendid educator for the children, a wonder-
ful entertainment for all the family. Refining, ele-
vating, instructive. Try it for 30 days free of all

cost. A Rothschild 10-year guarantee bond with
each instrument.

We Sell Direct from Factory to You
ve you the big profits usually paid on ;

Piano stool and scan free. Send at once for our
magnificently illusira: i^ano book. r>

t Pianos ir.

Rothschild & Company
SM Mate Bft., Chicago, ill.

Frederick Dyer. Corresponding Secretary

N : matter where the pain, whether acute or chronic

—

muscular, sciatic, lumbago, gout—and however stubborn
you will get the Drafts by return mail Then

after you get them and trv them, if you are fully satisfied
with the benefit received*, send me One Dollar. If not.
keep your money. I take your word.

I make this unequaled 'offer because I know what
remarkable cures the Drafts tmoehas* /
are performing—cures after
30 and 40 years of suffer-
ing—cures after doctors and
baths and medicines had
utterly failed. Won't ycu
try them? I am sure you'll
be glad if you do. and you cannot lose a penr.
Magic Foot Draft Co.. 940 F Oliver Bldg.', Jackson,
Mi. h. Bend no money. Write todav.

Home Study Courses
^ under
i le»d-

ieiOntc tti Pr*iir»ttry, Agncatoral,
Nirail tai Cnnl Sernct Departaects.
Preparation for College. Ttacher$' and Ciril

I-.' lamination*.
254 pi|c ciiiit| fret. Write ti-tfay.

THE HOME CORRESPONDENCE SCHOOL
Dept. 100, Springfield, Mm.
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Weight
only

50 lbs.

X - ftVacuum Cleaner
IS BACKED BY

A Guaranty that MEANS SOMETHING

The Santo Electric Vacuum Cleaner was invented, developed,

and perfected in our own factory, by our own workmen. Every

detail of its construction is original with us. The title to this

invention is therefore vested in us.

Like all articles of superior merit the Santo has its imitators.

The Santo is the original round, portable cleaner. It can not

be approached in efficiency, durability or comDleteness, by

any other cleaner at any price.

Sold Under a Guaranty Bond
Instead of the verbal promises given with most cleaners and which

are seldom worth anything, we give you a guaranty bond bearing our
corporate seal and signature.

Any electric cleaner having less efficiency than
the Santo will utterly fail to meet your requirements.

The highest grade polished aluminum equip-
, ment ever furnished with a vacuum

cleaner—nothing more to buy.

We agree and guarantee to replace without

cost to you any parts proving defective in material

or workmanship at any time, whether it be in one
year, five years, or longer.

This guaranty means something. It insures

you against loss and protects you in your right to

use the Santo.

The Santo has been perfected after an experi-

ence of over 15 years and at an experimental cost

of over $50,000. It is perfect—the final in vacuum
cleaners, you can not buy more in a portable

vacuum cleaner, even at five times the price.

Our cleaner is built as perfectly and of as fine

material as the most expensive automobile. No.
tin, paper mache or other flimsy material enters

into its construction. No wood except the hard-

wood top handle.

,As a result of our experience we have deter-

mined the efficiency absolutely necessary to do per-

fect cleaning. Our standard as embodied in the

Santo is as follows:

It will produce a maximum vacuum of 7 to 8
inches Mercury standard.

It has a calculated displacement of 25 to 30
cubic feet free air per minute.

It may be operated continuously without stall-

ing or overheating.

It does not require special heavy fuses, and
will not endanger your wiring.

It is strictly within the limits set by Insurance
Underwriters, viz., electrical consumption of not

more than 200 Watts when operated at its full

capacity.

SANTO HAND POWER CLEANER
This little machine is a real vacuum cleaner, equipped with a powerful rotary pump which runs at a spec

revolutions per minute. It is driven by a fly wheel. It does twice as much work as any other hand power cleaner and is the

easiest to operate. Beautifully finished and weighs less than 30 lbs. Worth $50.00 but sells for $35.00.

BOOKLET FREE—The "Dustless Home" describes both our cleaners in detail. It is handsomely illustrated, inter-

esting—complete. Your name on a postal brings it.

—

Write today.

KELLER MANUFACTURING CO., Dept. 2E, Philadelphia. Pa.

W. P. PRESSINGER CO., 1 W. 34/// Street, New York City

Gen. Agl. for N- Y'., New Eng. and X. J., north of Trenton

1—Electric cable for connecting cleaner to lamp socket.

2—Mercerized braid-covered vacuum hose.

3—Hollow renovator handle.

4—6-inch nozzle for thoroughly cleaning carpets, rugs, etc.

5—4-inch nozzle for portieres, upholstery, clothing, etc.

6—Rubber nozzle for tufted upholstery, corners, etc.

7—Wall brush, for walls, ceilings, mouldings, etc.

8—Book brush, for cleaning books, hats, furs. etc.

9—10-inch wood face nozzle for light and rapid sweeping.

10—12-inch nozzle, felt-faced, for sweeping floors.

11—Mercerized braid-covered blowing hose for drying hair.

airing bedding, etc.

12—Tube of lubricant which eliminates greasy oil can.

The Santo cleans everything without removal.

It makes your home spotlessly clean and dustless.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

PROVEN TO BE THE BEST THE IN-
DUSTRY CAN PRODUCE FOR AUTO-
MOBILE, MOTOR BOAT AND AIRSHIP

The most satisfactory results are
obtained from our specialties
The Radium Storage Battery has proven
by actual test to be superior to the general
line of storage batteries. It is built forlong
and continuous service and can always bs
depended upon. The jars are made ol the
best quality of heavy hard rubber with hard
rubber covers which are removable, is

equipped with patent fluid tight vents, and
anti-splashers. The plates, post and all

metallic connections are cast in one solid
piece of pure lead. We guarantee this bat-
tery for two years.

6 volts, 40 amp $18.00
6 " 60 " •_,2.00
6 " 80 " 30.00

30.00

The Standard
Spar'K Plug is

the spark plug
that allows
every owner of
a gas engine to
forget spark plug troubles because of the special way the Victor Plug is

constructed. The spark is produced atthe center of compression where
it is the most effective, while the inside of the Victor Plug is porce-
lain lined, making it a doubly insulated plug, thus lowering the chance
for spark leakage and increasing the power of the explosion 10 per cent.

*1.00 each, 6 for $5.00

Discount to the trade

A postal card will get you bulletins P & E of these two articles
8 60 " 30.00 Write today

GENERAL ACCUMULATOR & BATTERY CO., - 168 2d St., Milwaukee, Wis.

OSTER
Cutting 1-4, 3-8, 1-2, 3-4, I and

FOR THIS

DIE STOCK
1-4" pipe

NO LOOSE BUSHINGS
OPENING DIES

SEND FOR COMPLETE CATALOG

THE OSTER MFG. CO.,
2180 E. 61st Street,

CLEVELAND, O.

We Can Help You

Sell Electric Current

Our service consists in planning,
writing, illustrating and placing Cen-
tral Station advertising in news-
papers. The value of our sen-ice is

indicated by the fact that we are now
engaged in the fourth consecutive
year of advertising service for the

Commonwealth Edison Companv
Chicago. We are just beginning our
sen- ice for the New York Edison Com-
pany, and have recently completed
contracts with other Central Stations.

Our facilities are such that no mat-
ter where a Central Station is located,

we can sent it quite as efficiently as

though it were in Chicago.

Ask for Particulars

Wm . D. McJunkin
Advertising Agency

167 Dearborn St., Chicago

Electric Railway
Power Stations

By Calvin F. Swingle, M. E.

Is a new work, of

large importance on"a
subject of vital inter-

est. Treats in a plain
practical manner,
from the standpoint
of the operating en-
gineer, of the modern
Central Power Sta-
tion. Important top-

ics of design and con-
struction receive due
attention, while the
most reliable, thor-

ough and up-to-date
detailed information
and data is given re-

garding installation,

and the best, safest

and most economical
methods of operation
in the production and
distribution of elec-

trical energy.

Covers fully the various types of machines, such as steam
engines (both reciprocating and turbine), gas engines (and
gas producers) applicable to Central Power Station work,
and other forms of prime movers, as well as dynamos,
switchboards, alternators and all other apparatus and
appliances.

Contains 718 pages, with over 350 illustrations and 28
useful tables. Handsomely bound in "rich, olive cloth.

Progressive engineers who desire to keep abreast of the
times and advance in their profession cannot afford to be
without this book.

Price, postpaid. $2.00. FREE for four paid,
yearly subscriptions to Popular Electricity.

POPII.AR KI.KTHKITY BuokDept., Jlonadno*k Blk.. CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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AYEAR^PAY
Jnst consider what a wonderful convenience it would be to you to be able to take 10 to 30

months in which to settle for your purchases. Consider the advantage of being able to furnish your
home completely and to enjoy the full use of the goods while paying for them. That's
exactly what we offei you today—and it is by far the most generous credit service that was ever
given by any home furnishing institution on th9 face of the globe. Remember, it matters not
where you live or what your position or income may be, you are perfectly welcome to
this most helpful credit service. Use it freely ! Send only a small amount with your order,
and then pay the balance a little each month as you earn the money. We charge abso-
lutely nothing for this credit accommodation—NO INTEREST—no extras of any kind.

OUR 22 BIG RETAIL STORES
do a volume of business greater than that of any other store or comhination of
stores on earth—none excepted. We have furnished nearly 2,000,000 homes—have been
in business 54 years and stand today pre-eminent in our line—the oldest, largest and
best known home furnishing concern on the American Continent. Capital and surplus
larger than that of any other similar institution in the world.

PRICES POSITIVELY UNMATCHABLE
We can save you from 20% to 40% on any article you may need in your home. We can

cut under the prices of any other firm in the business. You can't afford to place
an order with any other Concern on earth, until you have received our Big Catalogues

—

simply can't afford to.

u^This Solid Oak Rocker
Is strongly constructed and beautifully finished, solid oak frame, hand

carved, also massive carved heads, full spring seat and tufted back, up-
holstered in Nantucket leather which has the wearing quality of genuine
leather. TERMS—75c cash and 50c monthly.

CATALOG FREE
Our new fall Furniture Catalogue is the largest and handsomest book

of the kind ever published. It is an immense volume, just filled with uil-
matc liable bargains in everything to furnish and beautify the home, includ-
ing furniture, carpets, rugs, draperies, crockery, sewing machines, clocks,

silverware, and pianos, a portion of the goods being beautifully illustrated in

colors. Our special Stove Catalogue is also an immense volume of world-
beater bargains—positively the biggest values ever offered. Write for these two
big catalogues at once

—

write for them today.

SATISFACTION OR YOUR MONEY BACK
L Our guarantee of satisfaction is not limited to 80 days, but is given for an indefinite period. We refund mom
and freight charges on ail purchases not entirely satisfactory. Our policies are broad, liberal and generous.

Cut out this
coupon and
mail it to us
today.

Hartman Furniture and Carpet Co..

223=225=227 and 229 Wabash Ave., Chicago. U. S. A.

Please mail me Big Free Catalogtie of

Name

P. O. A ddress

B3F" State whether you wish Catalogue
of Furniture, Catalogue of Stoves, 01

Catalogue of Furniture and Stoves.

HARTMAN FURNITURE AND CARPET CO., CHICAGO, U. S. A.

HOW YOU CAN EARN $300 OR MORE A MON1
One box ball alley costing: 5150, took in JMJ tne nrsi

fifty-one days at Sullivan, Indiana. Two other alleys

costing $365, took in $1,372.95 in five months. Four large

alleys costing $840, took in $1,845.20 in fifty-nine days, more
than $900 a month. Why not start in this business in your own

town? Both men and women go wild with enthusiasm; bring their

friends, form clubs and play for hours. Players set pins with lever—no

pin boy to employ. Alleys can be set up or taken down quickly. ^ rite for

illustrated booklet explaining EASY PAYMENT PLAN. Send tor it today.

1902 Van Buren Street, Indianapolis, IndianaAMERICAN BOX BALL CO.,

For ourifMutual Advantage mention Popular Electricity when writing to Advertisers.
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WIRELESS APPARATUS

This is the surprise ve promised you. Our "Tri-mount Junior
Receiving Set" (Tvpe A) consists of the following-.—

a Slide Tunine Coil $2.50
udenser. .003 rnld 1-50

tment Detector Stand 1.00
1000 Ohm Telephone, with 3 foot cord. Split

.and and 3 Phone Block 4.25
Double Pole Double Throw Sv.itch 65

31 .led Antenna Wire 1.25
Annunciator Wire 35

Mounted on Baseboard, complete . . .50

Cost, if bouffht separately S 12.00
OCR PRICE delivered 10.00

U be found to en - .

-

mount Quality." It is ient set and is sure to grivt-

satisfaction. Send for prices on anythir.2 - a i as ; . - .uire,

a advertisements in previous numbers.

The Tri-Mount Wireless Supply Co.
R. A. CHANDLER, Manager

I3B Irving Street BOSTON. MASS.

GUDEMAN & COMPANY
Artistic Electrical Decorations

1 1 4- 1 1 >» Ea>t -:3rd Street. - - BBW YORK. N. Y.

r
Electrically
Lighted

FLORAL
FESTOONS

Miniature and Decorative Lamps
Christmas Tree Outfits

Our poods are on sale at

iii< trii shop
Michigan and Jackson Blvd., Chicago, 111,

Write for descriptive catalogue

THE STEINER
MOTOR

A HOUSEHOLD NECESSITY

The Steiner Family Motor Outfit is the

greatest Household labor-saving device ever

invented since Electricity' has become gen-

erally used.

It does all the hard work that is tiring

to the Housewife—invaluable on wash days

—does all the hard work when preparing

meals -— a man-of-all-work during house-

cleaning time. It will polish your silver,

run your sewing machine, make Ice Cream,

grind your coffee, chop your meat, etc., etc.

.Anything around the house that is hard

work for you. The Steiner family motor

will do it and in 1 -2 the time.

The above illustration is outfit No. 3

containing 1 Motor, 1 High-Grade Ball

Bearing \\ ringer, 1 Clear \>"hite \X asher.

1 Sewing Machine Attachment, 1 Polisher

and Grinder, 1 Grater, 1 Ice Cream Freezer.

1 Meat Cutter, 1 Coffee Mill. .ALL BEST
GOODS OBTAINABLE, sold at a price

that is within the reach of all.

Sent on 30 days free trial Outfits

No. 1 and 2 include the same Family Motor

only there are not so many appliances.

\^ rite for folder and price.

Over WOO in Use
Agents can make big money selling Steiner family

motor outfits.

Central Stations and Electrical Supply Houses

write immediately for our proposition.

Steiner Mfg. Co., St. Louis, Mo.
2605 N. 14th STREET
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Thordarson's

Junior

Bell -Ringer

Eliminates All Battery

Trouble

Price $3.^

Suitable for residence door bells,

buzzers, and all classes of

light signal work.

Consumes no current. "Will last a lifetime.

Approved by Board of Underwriters

Thordarson Electric Mfg. Co.

151-157 So. Jefferson St. CHICAGO, ILL.

ALCOHOLISM
EARL'S ANTOL has estab-

lished a most remarkably suc-

cessful record in the treatment

of the Liquor Habit. It is simple

and convenient to take, it is pleas-

antly exhilarating in operation, it

is most effective in results, and

THE COST IS A MERE TRIFLE

The Antol Treatment will not hamper you
with inconvenient or embarrassing conditions,

for you can carry these tiny capsules in your vest

pocket and take them

—

while attending to your
ordinary business—without consulting anyone
or attracting the attention of inquisitive people.

I am so absolutely certain of the successful

outcome of the Antol Treatment that I fearlessly

GUARANTEE
the return of your money in full, without question or com-
ment, should you not be thoroughly satisfied with the result.

I have also guaranteed—under the "Food and Drugs
Act"—that Antol does not contain any Drug injurious to

health, so just as soon as you have made up your mind

TO QUIT DRIINK.IING
write for my Free Booklet on the Curious Manifesta-
tions produced by Light, Medium, and heavy Drinking;
study therein your own particular symptoms, and send
for a bottle of Antol.

Clip this notice out, for future reference, but write
now for my Free Booklet. Address, JOHN C. EARL,,
Antol Laboratories, 660 Gates Avenue, DIontcIair, N. J. , U. S. A.

Intense Light

Made by a Warner Flaming Arc attracts attention at a

distance or close by.

^ Admitted by all to be the strongest lig\t yet produced.

€JLamp practically indestructible, and made of fireproof,

material.

fj Made for multiple use on A. C. or D. C. and for Series

on High Tension D. C. Series.

^ Vertical Carbon 5-8x1 2. Only one to trim.

^ First cost less, maintenance less, and service

greater than any other lamp made.

Flaming Arc

Warner Arc Lamp Co.
Muncie, Ind. Wilton, Iowa
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We Sell Anything Electrical
The largest Electrical Mail Order House in the Country. \\ e sell you

your Electrical Supplies by Mail at Bargain Prices.

.Anything for the Household, Office, Store, Factory, also the Student

and Experimenter. Large stock always on hand. Deliveries prompt.

Some of Our Specialties for September

Eclipse Socket Fans for Home Use

This is the most convenient Fan for the Omce and Home. Can be

tinned at any angle, the stand remaining permanent—finished m brais

—

is an ornament to any home. Hardly any noticible dinerence on youi

ElCCtriC Light Bill. Keep the room Cool and Sanitary, price so

reasonable that even' home should be equipped with one.

Stand ha* - TO Morion: ca "-, - ; z.
- -

^Z :^- 1 i'. Price. 104 Volts. 60 Cvr 1-

104 " 133 •'

igle, or used as a
S13.0U
14JO0

Direct Current
Socket Fan

Combination Stand also fur-
« nisned with this Fan at

$2.00 Extra
tie Volts, complete. slO.OO

^ The Pacific Easy Chair

LAMP
:es: Elr::ri: r :::-

red. This Lamp is
:

able ever manufac
as portable as a candle-stiek and may
be placed wherever light is desired, ir-

ive of whether there is a table or
I at hand or not. The light may

be eaiily raised or lowered and an ad-
justable shade and a hinged joint at the
socket, permit of perfect {adjustment of
the light for By the

:his Portable, the Ught may be so
ged as to fall on the reading mat-

ter or work only, thereby shading and
resting the

Price S5.00

Regarding this Lamp. Mr prea-
<ient and treasurer of the Massillon Light. Heat and

: Co. of Massillon. Ohio, writes as folic

"The No. 50 Easy Chair Lamp ordered for the wr ter s

3Cs:-2 .sec-- . ed in due time, and is not only a f— e' x-

•_-c. Ml a C = E^T SAVER TO POCKET AS WELL AS
EYES. Please send me three 3 more,"

8-inch Blade Socket

Fan Motor
can be screwed into any ordinary
lamp socket without any* additional
plug or socket.
The body of the Motor is made of

aluminum and the trimmings are
nickel finish. Total weight is 1|
: : ur. .

-

alL Ought to be in every home

Prices 104 Volts. 60 Cycle SIIjOO
104 •• 133 •' 12.00

The Ever-Ready Dry Battery

£

This battery is beyond doubt the
most efficient "for Wireless Telephone
or Telegraph work—does twice the
work of other battries and lasts
longer. Its square shaoe makes it

moft convenient for all kinds of
work where the cells are exposed.

Electrical Experimenters should

Ask us for our special price in
quantities.

Price per cell . . .30)

We Are the Manufacturers of

the Famous American Vibrator

Note—Lei us quote you on everything Electrical. Send jor our Frt Cat

SOUTHERN ILLINOIS ELECTRIC CO., St Louis, Mo.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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is the most wonderful and interesting scientific study of the age.

Every boy, girl and grown-up should know about it. Our
fascinating 112 page book just out makes it easy for you to learn.

We'll send you this new, enlarged catalogue on receipt of 6c.

It contains a coupon which entitles you to a rebate of your 6c
on first order of 50c or over.

Catalogue contains hundreds of Illustrations and descriptions

of Voltamp electrical products—Wireless Instruments, Motors,
Dynamos, Machine Models, Toys, Telegraph Instruments,
Batteries, Meters, Coils, Switches, Geissler Tubes, Lamps,
Flash-Lights, Telephones, Bells, Miniature Railways, etc.

A boon to the experimenter as well as the practical electrician.

Voltamp Electric Mfg. Co.,

Baltimore, Md.

ELECTRICITY
Practically and Individually

TAUGHT
Our pupils actually handle the tools and ma-
chinery.—Instructors stand beside them, direct-

ing , criticising and showing themhow to work

.

—J Jay and Evening sessions.—Call and in-

spect our school and equipment or write

i for prospectus.

New York Electrical School
36 West 17th Street, New York

YOUR CREDIT
IS GOOD

us. Any honest person can buy a diamond
here , or any other article of jewelry from our complete
stock, and pay for it on easy payments to suit one's
convenience—one fifth down and the balance in eight
monthly installments is about as preferable a way as
any.

_
No red tape inquisitive systems are used—it is

a plain business proposition, based on dealings with
honest people.

Our integrity and reliabilty is unquestioned; we
refer you to all commercial agencies and express com-
panies in the United States. Our numerous buying
facilities give you the benefit of low prices—one-third
is easily saved by dealing with us. Buy a diamond
for yourself, your father, mother, sister, brother or
sweetheart. It is an ideal gift, remembered by *he
one so dear to you after all other presents are lonj:

forgotten.
The ladies' and gents' elegant rings shown hero are

extra specials, reduced to $45.00, so asto give everybody a
chance to buy advantageously. The diamond is a beauty

—

exceptionally white, guaranteed pure, perfect and flawless.
Send your name and address, with size of ring desired,

and we willsend you same by express prepaid. I* perfectly
satisfied, and we know you will be so, pay the express
agent $9.00; the balance you yav in ^ight easy monthly
installments of $4.50 each. These fines
you see right here are worth, at any
retail store, from $60.00 to $75.00

Our line of high grade watches,
silverware, etc. iscomplete. Our hand,
some illustrated catalog with many more
money sating prices and exquisie dsscrip-
ii-rs of exquisite jewelry is Tree for the
asking. Write right away.

WM. E. RENICH CO.
Dl.raonds, Watches, Jewelrr

124-130 State St. Chicago, HI,
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Six Months to Pay
For Good Clothes

^T~\

n

For this Splendid
All-Wool Suit-
made in the latest

style. Your choice
of cloth.

$3.35 Cash

$1.60 Monthly

This Suit will be
sent on approval.

Dress in Clever Style
Our free Fall Style Book shows photographic-

plates of the swellest suits and overcoats for fall
and winter wear. We want to send it to you.
With it we send samples of all-wool clothes in

thirty desirable patterns. We buy nothing but
all-wool cloth. Every yard is guaranteed.
We also send a tape line with simple instruc-

tions for taking your measure. We will fit you
perfectly, as we have thousands of others.

This book quotes prices on high-grade clothes
which are astounding. You never saw clothes
like these sold so low. You have probablv paid
at least S18 for such suits as we sell for $12.95.
The reason lies in our enormous output.
Any suit or overcoat, made in any cloth we

show, will be sent you on approval. We guaran-
tee the workmanship, the price and the fit. If
not entirely satisfactory, send the garments back.
and all your first payment will be returned.
We sell on six months' credit, without any se-

curity and without any interest. Our credit
prices are exactly the same as for cash. You
can pay a little down and a little each month,
and dress just as well as the best dressed man
you know.
We ask a chance to please you once, and secure

your permanent trade. Please send this coupon

—

send it today—for our free Fall Style Book and
samples.

THE CLEMENT CO.
385 Franklin St., Chicago

Mail me your Style Book—free

\<nne

Perfect
Light

Plenty of
Water

can be piped or wired
all over your place

A Fairbanks-Morse
Electric-Light Outfit

Will give you all the light, water and power you need for

your farm, country place or store at a surprisingly low cost.

Engine can be left running for hours after starting without
attention, and stopped by pressing a button. The safest.

most convenient, and healthful light known. It is restful

to the eyes and does not consume the life-giving oxygen
in your rooms as the lamps or gas. Same engine runs
pumps and other machinery. It is usually desirable to in-

stall also a storage battery, so that lights can be used at

any hour, night or day. without the necessity of starting

the engine each time. Engine operates on gas,

gasoline, kerosene or distillate.

Cut out complete advertisement and
send for special catalog JVo. C A 1163.

Fairbanks, Morse & Co.

Chicago, 111.

KLEIN'S TERMINAL WRENCH
IS A TROUBLEMAN'S FRIEND

This Xo. 63W Wrench
is especially adapted for

use on terminal nuts,
receivers, transmitters,
and binding posts, etc.

There are three differ-

ent side openings, with
dimensions as follows:

I inch, f inch, and 7-16
inch, which will engage either square or hexagonal nuts. One
end is bent at an angle of 45 degrees, to allow its use in conhncd
places. Total length, 2 13-16 inches. The cost is so small, and
the convenience so great, that one of die wrenches should be in

every Electrician's Tool Kit. Mailed to any address for 17c.
Have you one of our latest catalogues? Send 3c in stamps for

a copv.

MATHiAS KLEIN & SONS, Station U. 3, Chicago. III.

Manufacturers and Jobbers of

Electrician's. Linemen's and Construction Tools

Wire, Goils and Cordage

I cores. COTTOX, SILK and EX-
I AMELED MAGNET WIRE,

heavy and fine sizes for pri-
mary or secondary windings,
receiver coils or coils of any
kind.

COILS wound to your specifications.

BELL WIRE and ELECTRICAL CORDS for
every purpose

.

The above furnished at lowest prices in small
quantities for wireless telegraph or experimen-
tal purposes, or in large quantities for manu-
facturers.

Write for prices to Dept. E.

BELDEN MANUFACTURING COMPANY
194 Michigan Street CHICAGO, ILL
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TRADE MARt

IL
m- -

Protect Your Tungsten Lamps With a

Tungsten Life-Saver
Prevents Injurious Shocks from

Vibration

TUNGSTEN LIFE-SAVERS Prolong the

Life of Tungsten Lamps, and makes
possible their use in Shops, Factories,

Etc., where there is vibration. Are
easy to install and require no repairs.

FIT ANY STANDARD FIXTURE.
BULLETIN No. 40

TUNGSTEN SHOP CLUSTER
An inexpensive cluster made of steel, with
plain black finish, equipped with an 18
inch steel, porcelain enameled shade and [

Tungsten Life-Saver.

BULLETIN No. 42

American Arc Lamp Company
SPECIALTIES DEPARTMENT

Manufacturers

KALAMAZOO - - MICHIGAN

10

This Complete Electrical Experimental Outfit for $5.00

This generator (weight 6J lbs.) will light a 16 C. P.

Lamp—excite coils, test through 1 0,000 Ohms. Other

Supply Houses ask Six Dollars for this

Machine alone. Just the thing for testing

department or experimental bench. Also

1 —Motor with Pulley.

\—Relay wound with silk wire 1 00 Ohms.
2— Miniature Incandescent Lamps. J* $$-

2—Miniature Sockets for Lamps.

1

1—Laboratory Test Lamp and Socket.

1—200 page Compend of Electricity.

1—250 page Electrical Dictionary.

4 Pair—Electric Magnets (all different).

1 —Solenoid Magnet ( 1
J lb.)

.

SPECIAL—Genuine Swedish Iron Filings 25c per box prepaid.

Generators alone $3.

Western Electric Salvage Co,
597 So. Washtenaw Atfenue, CHICAGO, ILL.

Box Swedish Iron Filings

1—Permanent Magnet.

1—Electric Bell.

1—Coil Wire. 1—Switch.

1—Push Button.

&
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We Want To Tell You How
You can save not only the dealer's profits but bis excessive charges
for installation and repairs by dealing direct with the manufacturers.
You can keep in your own pocket at least one-third the retail price of

a heating plant. Let us tell you all about the

> Jahant Do
££u Furnace

We Put

Every Cent
of the Dealers

ProfitsJntoYour

Pocket

Only S10 down and $10 peP month, with freight prepaid east of the Mississippi River.
I ierfal furnace has proTen its superiority aHove all others duxin? the last 30 years. It is without d:

i:i: sir :r.:: -.:i v z ever sv
free use of the furnace,

sary tools, = -."-.it a-v -

S from >g to J4 in fuel bUls. because the patented ""; .--s hard
.- . nkcn giving full heating value of e*ei - part deoffneL Weeds less ittra

? ' Guaranty Bond"* got i with every Jahant." which allows f .
v. a 3©0 days

risk, as we supply special plans, full directions and give free all neces-
1 drive a n ail can successfully install a Jahant.
»rn? yon are considering, let us tell you more about the many conveniences
~.r : 5 "r. ri'.t'.. .- r = - .. .. : : :ar_

Write today for our book.
The Jahant Heating Co., 200 Mill St. Akron, Ohio.

come to trie bnal summing 7. — : -::-:::.—you win duv

PEACEMAKER ELECTRIC IRONS
EVERT POINT COTEEED

1 -t- are built to meet this decisive moment, and win.
TTE CAS SHOTT YOTT
A thirty days' trial will tell you all. save

the life of the iron.
We have sold thousands of Peacemaker Ir*»s which

have been in continuous nse—nine hours per day-
more than two years, without the necessity of re-
pairs, and are still in service.

will ship you. charg-es prepaid, any Peacemaker
Iron weighing under 8 lbs- for $4.00.

If you are not satisfied after 30 days, return the
iron at our expense, and your money will be re-
funded or the charge? cancelled-

ST. LOUIS ELECTRIC HEATINC CO.
ST. LOUIS, MISSOURI

C arN< :

A "SANITARY"

Water Supply System
"ITS AUTOMATIC"
Water under pressure marks

the greatest difference between

the city residence and the

country or suburban home.

Our "Sanitary" Water Sys-

tem will furnish ample

WATER UNDER
PRESSURE

for all purposes at a

very small first

cost and an ex-

tremely low cos

of running.

They are op-
erated by
gas engine

or electric motor.
Catalogue free.

If roar plumber can't sapptr yon, write and give us joo* Bane.

THE SANITARY PUMP COMPANY
17 So. Car.al St.. Dayton. 0.
42 Broadway. New York City, If. Y
58 Dearborn St.. Chicago. I1L
507 Main St, St. Louis, Mo.

Will You Accept Thi«

Business Book if We
Send it Free?

Sign and mail the coupon below. Send no money!
fake no ris

One hundred and twelve of the world's master business
men have written ten books—2.079 pages—1.497 vital

secrets, ideas, methods. In them is the best of all that they
know about

—Salesmanship
—Credits -
— - ^e:r:-= —

. rr— ;: :. tr.:e

-

— :eping—
—Retailing

— - -

— g Plans

—— rtC rand
Methods for e-

line ind ::: nunc :.:

— • on-Getting
— n-Holding

— Man-Handling
—Man-Training
— ess Generalship
—Competition Fi|
tndn ondre Is an 1 hun-

dreds of other vital busi-
-rrr 51ll JBCtS.

-•vord booklet has been published describing, explaining, picturing
the work. Pages 2 and 3 tell about managingbusinessesgreatand^mall; pages

al with credits, collections and with rock-bottom purcrasi:
6 and 7 with handling and training men ; pages 7 to 12 with salesmanship: with

rketing of goods through salesmen, dealers and by
mail; pages 12 to 15 with the great pr - : market
price for your services—no matterwhat your line; and the last page tells how
you may get a complete set—bound in handsome half morocco, c.

colors—for less than your daily smoke or shave, almost as little as your daily
newspaper.

WtU you rtad the hook if ir* $*nrt it freet
- 1 i no money. Simply sign the coupon.

-The System Co., 151-153 Wabash Ave.. Chicago-
re, in your books, any new ways to increase my t

y salary. I should like to know them. So send on your 16-page tree
tscriptive booklet. 1*11 read it

Name —
Address

Position

For our.Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Use It with the Regulation Auto-Horn

Or Apply the Beautiful Two-Toned Whistle

Or if Tou Want the Most Unearthly Noise
This Is It

Increase Your
Honk 300

The Wordingham Foot Horn is the

very latest departure in Auto Sig-

nals and can be operated by the

heel or toe of the driver independent

of the engine, leaving both hands
free.

Not being operated by the engine exhaust

the metal is not corroded by gas and the

time and expense of installation is insig-

nificant.

An air dash pot, all brass, with a capacity

of 27 cubic inches, which is dust, water

and frost proof. Attached underneath the

foot-board; requires but five square inches.

There are three distinct types:

(1)—It may be applied to the ordinary

auto horn with the usual flexible tube, no
more bulbs to crack, leak and tear, or be

at the mercy of the mischievous boy.

Price $7.50.

(2)—Or it is furnished complete with a

beautiful two-toned whistle. Price $9.00.

(3)—For those who desire a noise never

before produced the unchokeable reed

horn is supplied. It will wake the dead.

Price $10.00.

These advantages of indestructibility, sim-

plicity, tone variety and foot operation

can be secured at a cost less than that of

the ordinary horn. Let us send you full

particulars. Sent prepaid upon the re-

ceipt of price or express C. O. D.
We also want a few first class rated agencies.

WORDINGHAM FOOT HORN CO.
209 Grand Avenue Milwaukee, Wis.

For our Mutual Advantage mention Popular Electricity when writing: to Advertisers.
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VITAL POWER
You get the enjoyment out of Life

< that nature intended you should
have, if health prevails.

The Swedish Electric

Vibrator

Swedish Electric Vibrator
No. 5

Operates on any electric light current, anywhere, direct

or alternating.

The only massage Vibrator that gives the TRUE
Swedish rotary movement, fast, medium or slow. Noise-
less in its operation, mechanically perfect and with ordi-

nary care will last a lifetime.

$25 oo

'Will cultivate your system up to the top notch stand-

ard; it will CURE nearly every ailment; it will give

you VITAL POWER; it will throb and thrill you
into a tireless human engine with POWER to think

TWICE AS CLEARLY and DO twice as MUCH.
When you come in from a hard day's work, it will

SOOTHE, REST and REVITALIZE you from

head to foot; it will cause your blood to go LEAP-
ING and BOUNDING through your veins and
arteries; cause the flow of nerve fluids to saturate

the innermost nerve. You can actuary feel disease

and weakness being driven from you and NEW •

LIFE and power being generated.

The 50,000 penetrating, revitalizing strokes per

minute convey to the flesh a very peculiar vibration,

unlike any sensation you ever realized. It SETS
LOOSE in the blood and lymphatic vessels all stray

and impure matter that CLOG UP the capillaries. These im-

purities are poisoning and weaking your system and need only to

be RATTLED LOOSE, combined with blood"so that it can

and will be TAKEN OUT OF THE BODY through the

excretory organs.

It takes a big, illustrated book, with charts and diagrams

and instructions in PLAIN ENGLISH to SHOW and TELL
HOW OUR VIBRATOR will cure any ailment, correct any

physical condition. We will send it to you FREE. Our Great

Expert will write you a special letter of advice on ANY male or

female disorder, disease, or condition, FREE of charge, if you

will write us a history of YOUR or YOUR FRIEND'S case.

Don't neglect to write us today.

Our Vibrator runs with batteries or any electric light cur-

rent; works in the farm home as well as where they have electric

lights, comes in an elegant, portable case, including six cells of Swedish Electric Vibrator
powerful electric batteries, and all the different applicators. No. 2
Full and complete instructions accompany each outfit. So Operated by its own powerful dry bat-

, i -u pi . •, tV i
'•

i i u i 4. i
ter,es

' equally as effective as the IN

simple, a child can safely operate it. Electric shock absolutely

impossible. Write now for the big. FREE book. We pay ail

express charges on Vibrators.

5, but for the use of those not having
access to the electric light current.

$15.22

Swedish Electric Vibrator Company
611-621 Farragut Avenue CHICAGO, ILL.
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Washday
Bugaboo Banished

Simply turn on the power and forget that the
wash "is being done. All the nerve-racking,
muscle-straining, back-breaking, day-long toil

of weekly washdays gone forever.

T1»ELMOwSr
makes this seeming fairy tale possible— a new
idea washer that beats all other washers in every
single detail that makes a washer worth having.
Mechanical perfection is attained by strength-

ening the weak points of ordinary washers and
improving the best features. The "back gear"
driving principle is a marvel of ingenuity and
runs on less power with greater rapidity than any
other washing mechanism. When your neighbors are doing
their washing your clothes will be
on the line and you will be ready
for callers.

The Elmo has the only reverse wring-
er ever put on any washing machine.

How a Penny Pays for

the Wash II costs on,y a -ent
an hour to run The

Elmo Power Washer. We tell you
the whole story in a neat book.
May wesendit to you? Your name
and address bring it. Write today.

THOMPSON BROS. CO.,
Dept. 66 Grinnell, la.

THE
GERNSBACK
ELECTROLYTIC
INTERRUPTER
has been declared to be the
most efficient interrupter of
modern times. This inter-
rupter has been described in
the August issue of Popular
Electricity, page 245, where
particulars may be found.
Figure No. 2 shows spark
obtained of a 2" coil on a 6
volt battery. Figure No. 3

of the same coil on 110 volts
with the Gernsback inter-

rupter. A FLAME one
quarter inch thick is obtained
such as you never saw before.

Efficiency of coil is increased
fully 500%. No resistance
necessary, hook up the inter-

rupter in series with the coil

and 110 volts for operation.
Coils from \" up to 12"
spark length are used suc-
cessfully with the new inter-

rupter. Price complete $2.50.

Send two cent stamp for our
wonderful 120 page electrical

cyclopedia containing im-
mense quantity o f informa-
tion especially WIRELESS.

ELECTRO IMPORTING CO.

86B W. Broadway, N. Y.

FIG. 3 Everything for the Experimenter"

Don't Buy Gasoline

Engines

Until You Investigate the

"Master Workman'

a two-cylinder gasoline, kerosene or alcohol engine, superior to
any one-cylinder engine; revolutionizing power. Its weight and
bulk are half that of single cylinder engines, with greater dura-
bility. Costs less to Buy—Less to Run. Quickly, easily started.
Vibration practically overcome. Cheaply mounted on any wagon.
It is a combination portable, stationary or traction engine.

Send for Catalogue

THE TEMPLE PUMP COMPANY, MFRS.
Meagher and 15th Sts. Chicago This is Our 56th Year

New Vest Pocket Flashlight with a
jff£ Tungsten Lamp and Refillabie or
,Mr Dry Battery, only 75c, postpaid,
"^S" or with 2 extra batteries, $1.00.

Net Catalog full of bargains for stamp. Discount to Dealers.

ELECTRIC NOVELTY CO., Mfrs. and Imp.
246 3rd Avenue, Pittsburg, Pa.

ELECTRIC MOTOR— Sent prepaid to any address for 35c —

—

Empire Elec. Works, 1 1 74 Bridgeport, Conn.

AGENTS PORTRAITS 35c, FRAMES 15c,
sheet pictures lc, stereoscopes 25c.

views lc. 10 days credit. Samples and Catalog Free.
Consolidated Portrait Co., 290. 110 W. Adams St., Chicago

Attention Wireless Operators
HIGH GRADE RECEIVING SET, including the celebrated Fcrron
Detector, with a Proven Range of MOO miles—for only $12.75.
Fully tw/ice the ranse of any other set for the price. Send So-stamp
for our NEW BIG CATALOG of ANYTHING ELEC CRICAL. 85 pages
of wireless instruments alone.

J. J. DUCK, 428 St. Clair Street. TOLEDO. OHIO

GOLD TEETH-""- 1—""
Wfcl* I I I1a Odd finished shell

that fits any ones tooth. Easily adjusted: removed at

will. Looks lik« regular dentists' work. Fools them
all. Over two million sold. Everybody wants a gMd tooth.

Price 10 cents each. 4 for 2& cents. IS foi

MOHLER'S SUPPLY HOUSE. Kewanee. 111.
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No. 602

"ULERY"
Pocket Knife Tool Kit

foray one has use for a Knife,
Reamer, File, Saw, Chisel
or Screw Driver. This out-

fit is practical, yet so small, be-

ing contained in a Leather
Pocket Book 4^x31 inches,

is, by carrying it in youi pocket,

always at hand for immediate
use, whether Camping, Boat-
ing, Teaming, Driving, in

the Shop, Factory, Office,

Store, "Warehouse, Auto-
mobile, on the Farm, Bi-
cycle, or around the Home.
Any Tool firmly attached or

detached to the Pocket Knife
in a second.

Sent postpaid on receipt of price $2.25
Use it five days and if not satisfactory return it and

we vv/7/ refund your money

U. J. ULERY CO.
25 X Warren Street New York, N. Y.

d&>

Wireless Apparatus
No. 2 RECEIVING SET

$8
Without

Receivers

Wm. J.

50 Carter Street

i to 300 meters—Latest
i e detector condense r

—

Mounted on mahogany base.

Double Head
Receivers

Style AM
200 Ohm - - - $4.50
iooo Ohm - - - 5.50

i^oo Ohm - - - 6 5 J

2000 Ohm - - - 7.51

3000 Ohm - - - 8.50
Postpaid

This apparatus is of the

highest quality and is guar-
anteed by us to be perfect

in every respect.

Murdock & Co.
CHELSEA, MASS.

A School Within Itself
There are XX chapters in all, XIX carrying you from the

fundamental principles of electricity on through the various

branches to a point where the careful student comprehends the

complete designing, care and operation of a dynamo or motor, and I chapter on electric

automobiles, outlining their construction, care and operadon, and all about storage

batteries and how to handle them. Each subject is carefully written and to the point.

After a student studies a subject, he is questioned on that subject in such a manner as to

bring clearly to his mind the points he needs to know regarding same. A DICTIONARY
in back of book will enable him to learn the meaning of any electrical word term or

phrase used in this book, as well as hundreds of others in common use. All required

tables necessary in the study are in it.

TABLE OF
Chapter

I—Wiring.
II—Electric Batteries, Electro Plating.

Ill—Magnetism.
IV—The Magnetic Circuit
V—Magnetic Traction.
VI—Magnetic Leakage.
\
"II—Energy in Electric Circuit.

\ III—Calculation of Size of Wire for Mag-
netizing Coils.

IX—Calculation of EMF's in' Electric

Machines.
X—Counter EMF.
XI—Hysteresis and Eddy Currents.

A Dictionary of over 1500 Electrical Word

SUBJECTS:
Chapter

XII—Armature Reaction.
XIII—Sparking.
XIV—Winding of Dynamos and Motors.
XY—Proper Method of Connecting

Dynamos and Motors—Self

Excitation.
XII—Diseases of Dynamos and Motors,

their symptoms and how to

Cure Them.
X\7I—Arc and Incandescent Lamps.
XYIII—Measuring Instruments.
XIX—Alternating Current.
XX—Automobiles.

, Terms and Phrases, giving a brief meaniner
of all which are in common

$2.00 PER COPY-FIFTH EDITION—24.000 COPIES SOLD
The offer we make of refunding money if book is not satisfactory upon examination is AS UNUSUAL ONT in connection with the

sale of a book. But we have no fear of its return. Your decision will be what thousands of others have been. Money would not buy it

i' it could not be duplicated. We could print testimonials by the hundreds. It is best to order and be your own judg-e of its merits.

CLEVELAND ARMATURE WORKS, Cleveland, Ohio *S^^^T£tmE3™

ILLUSTRATING
Law—Pharmacy —Cartooning— Shorthand—Bookkeeping—Horsing—Journalism—Telegraphy—Penmanship

Taught by mail and in our resident schools. Founded 1850. Income increased while learning. Graduates
everywhere. Write for our free booklet—tells all. State course desired.

NATIONAL CORRESPONDENCE SCHOOLS 42 N. Penn'a St, Indianapolis, U. S. A.
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"YEMCO" QUICK SET BALL-BEARING WRENCH KflKft,
For AUTOMCBILISTS

Easily operated with
ONE HAND.

Strongest and best
Automatic Wrench on
the market.

Made from best steel
dro p forgi ngs— hard -

ended and tempered.

How it works:— Press
button as illustrated and
jaw will slide to nut to be
gripped—holding to that
point until released.

From your dealer or
mailed postpaid forSl.

to tb %M -Mty^p

_-

Quick Set

SMITH & HEV1ENWAY CO., 108-110 Duane St., New York City

LOFTiS SYSTEM
DIAMON PS

SS_CRE1 SNATCHES
YOU CAN EASILY OWN A DIAMOND OR WATCH, orpresent one an a gift to some loved one. Send for oar beautiful descriptive

catalog. Whatever you select therefrom we send on approval. If you like It. pay one-fifth on delivery, balance In 8 equal
monthly payments. Your credit la good. Our prices the lowest. As a good investment nothing is safer than a Din.
THE OLD RELIABLE ORIGINAL DIAMOND I mond. It Increases in value 10 to 20% annually. Write today for ourAND WATCH CREDIT HOUSE, (descriptive catalogue, containing 1,500 Illustrations, it Is free,

I OHOS. * CO* DepU K685 • 98 to 98 State St., Chicago. BUL—Branch Stores : Pittsburg, Pa., and St. Louis. Mo. | Do it note.

SalesmenWanted
Hundreds of good positions open. Traveling
Salesmen earn more money than any class or

men in the world. Over 600,000 employ-
ed in the United States and Canada,
and the demand for good salesmen al-

ways exceeds the supply. Marshal Field,

the most successful merchant in the
world, commenced his business career
as a salesman. If you earn less than
850.00 a week, send for our free book,
•'A Knight of the Grip." It will show
yon how to increase your earning capac-

ity from two to ten times above what
vou now earn, regardless of what your
business may be. Through our Free
Employment Bureau we have assist-

ed thousands of men to secure good po-

sitions and better salaries. Hundreds of them who formerly

earned from S40 to 875 per month now earn 1 rom 8100 to $5UU a

month and all expenses. Write for full particulars today. It

costs nothing to investigate. Address nearest office.

DEPT. 158 NATIONAL SALESMEN'S TRAINING ASSOCIATION,
N°w York. Chicago, Kansas Citv, Minneapolis, San Francisco.

WIRELESS TELEGRAPHY
OUR WIRELESS COILS are fully guaranteed—

money back if not sntlsfactory. The one and one-quarter
inch spark, $5.00, is equal to, if not better than, any

other coil at the price, but the two inch coil, $7.75, far surpasses

anything now offered in this line at anywheres near the price.

These coils are not overrated as to spark length as many other

coils are. The spark is fat and is most efficient for Wireless

work. We will gladly ship C.O.D. if desired. Send today for

circulars describing these and many other Wireless instruments,

both amateur and professional.

INTERNATIONAL WIRELESS CO., Dept. E., LIMA, OHIO

The Barnes Variable

Speed Alternating

and Direct Current

Motor
1-12 and 1-8 H. P.

The only high speed,

single phase, alternating

motor that absolutely

u ill not heat. Respon-
sible agents wanted.

Barnes Mfg. Co.
Susquehanna, Pa.

ROTARY CYLINDER
PRINTING PRESS

PKICE

$3 to $10

PRINTS CARDS,
LETTERHEADS
PROGRAMS;
CIRCULARS, BILLS"OF FARE, Etc., Etc.

A practical press (with complete outfit—type, ink, tweezers,

bronzing puff, roll of paper) in 4 sizes, $3, $5, $7.50 and $10.

BOYS vou can make MOIiey
Make money in your spare time with this wonderful little press.

Write today for our Free circular No. 6, which tells all about these

presses.

L. 31. CARROLL & CO., 160 E. WASHINGTON ST., CHICAGO

GET ACQUAINTED
with our new course in practical electricity. Issued
in three parts, the three books "COMPLETE CON-
DENSED ELECTRICITY," fully illustrated, in-
cluded.
For $4.00 we will send you Parfl, complete with book. We do this

to introduce our system which speaks for itself. We know thatwhen
you "get acquainted" you will want the full course, price $12.00.
Send a postal anyway and learn more about our proposition.

BARNES MANUFACTURING CO.
16 Belmont Street Susquehanna, Penna.

References: First National Bank; City National Bank.

2.90
Buys This

Artistic Lamp

Made of Mission Weathered Oak.
hand rubbed, wax finished— 84 in.
high, with handsome four-panel

Art glass Shade of green and white. 15 in.
square, 7 in. deep. Sent complete, ready for
use, for either

Gas, Oil or Electricity
lamp Is a lastingornament, makes hone

more homelike. Inviting rest and
meditation. Order today for your
library or sitting room. Fu ly

guaranteed at our special low
price, $8.90. Address

L. w. Gi'lespie. Dept. 8F. Marion. Ind.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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TEN THOUSAND TELEGRAPHERS WANTED
bv railroads, commercial companies and Wireless Companies. Only schools in America teaching

WIRELESS TELEGRAPHY
We operate fifteen Wireless Stations. Main Line R. R. Wires in each of our Institutes.

Supervised by R. R. Officials. Write for prospectus.

NATIONAL TELEGRAPH INSTITUTE
CINCINNATI, OHIO PHILADELPHIA, PA. MEMPHIS, TENN. DAVENPORT, IOWA PORTLAND, ORE. COLUMBIA, S. C.

10 DAYS FREE TRIAL
We Ship on approval, without a cent
deposit, freight prepaid. DOJJ'T
PAY A CENT if you are not satisfied
Bfter using the bicycle 10 days.

DO HOT BUYo^at °
m
r
a
anK

at any price until you receive our latest

art catalogs illustrating every kind of
bicycle, and have learned our unheard of
prices and marvelous new offers.

nilC PENT is a11 >* wil1 cost you to
Utlk Utn I writ* a postal and every-
thing will be sent you free postpaid by
return mail. You will get much valuable in-
formation. Do not wait.writeitnow.
TIKES, Coaster-Brakes, Built-

up-Wheels and all sundries at half usual prices.

MEAD CYCLE CO. Oept. P25i CHICAGO

A GENUINE 21 JEWELED,
$50.00 GOLD WATCH
$3.75 buys an elegantly engraved Double Hunting
Case Watch fined with ar. accurate Stem Wind
ana Set. high grade Rlby Jeweled movement.

Guaranteed for 25 Years
and a handsome Gold" watch chain and charm.
Send us this ad and write if you want Ladies or
Gents Watch & watch chain, ft we will send them
lor Free Examination & afteT you examine the
watch and watch chain at your express office & find
it is equal to a 21 jeweled 550.00 Gold Watch, pay
S3.7S and express charges and they are yours

GREAT WESTERN WATCH CO.
Dept.3 3 KEWANEE. ILL.

Don't Buy Wireless Goods HI

GET A CATalog from any wireless firm.

GET A BULLetin from us, compare prices,
considering the QUALITY. Then send us
your order. Bulletin for 2c. stamp.

CHICAGO WIRELESS SUPPLY CO.
52c Auditorium Office Did*.. - - - CHICAGO, ILL.

WIRELESS
The Electro-Lytic Detector is the most sensitive re-
sponder invented. We can prove this statement by refer-

ring' to Electrical Magazines and Text Books.
Commercial and Government stations 2C0 miles

away can be heard very distinctly when our
detector is connected with a few other instru-
ments costing a mere trifle.

Send 2c stamp for our catalogue.

ETHERIC ELECTRIC CO.
71 Barclay Street New York City

Learn Telegraphy
At My Practical scnooi

lOnly school graduating full-fledged operators. Estab-
lished 1874. Housed in its own large, modern build-

. Equipped with R R. train wire. Endorsed by
I Railroad and Western Union officials. Exclusive
'methods. Teachers are practical experts. Living ex-
penses earned. Easy payments. Positions always open

' — I will help fOU. Correspondence course if desired,

i or Wireless. Catalog Free. GEO. 31. DODflK,
rPres. , Dodge's Institute, 21st St. , Valparaiso. Ind.

"Wireless Experimenters Attention"
Commercial Tuning Coils for S3. 50 and S4.00. Sliders ball-

bearing type each 25c, and rods 12 inches long for same 30c
and 35c, all nickel plated. Copper pyrites and zincite for Peri-

con detector 50c per set. Spools containing from 2000-3000
ohms G. S. S. S. No. 38, at 25c per spool. Electrolytic detector

Si .00, Silicon detector Si.00 and $2.00. Parts for all instru-

ments sold separate. Enclose two-cent stamp for our catalogue.

THE I. W. T. WIRELESS, 728P B'DWAY, BROOKLYN. N. Y.

4-in-l Volt-Ammeter
Measures high and low volts,

amperes and resistances. It's

accurate, compact, inexpensive.
Send for complete catalog

No. 14 of portable and switch-
board voltmeters and ammeters.

~L. M. PIGNOLET
78 Cortlandt St., New York

GOVERNMENT POSITIONS
A Civil Service Manual by Ewart. Field and

Morrison prepares for the examinations.
Adopted by over 500 Business Colleges, Y. M.

C. A.'s, and Public Evening Schools.

Three volumes with maps, $2.50 postpaid

250 page Home Study catalog free. Write to-day.

THE HOME CORRESPONDENCE SCHOOL
Dept. 129, Springfield, Mass.

59c. DOORBELL OUTFIT
consisting of iron box bell, dry battery, cherry or walnut wood
push button, 50 ft. wire, stapies, etc., all ready to install, only
5qc, not mailable. Without dry battery 46c, by mail 20c.

Send stamp for catalog of electric novelties. Mention Popu-
lar Electricity.

Trembly Electric Co.
Centerville

TELEGRAPHY
The Omnigraph Automatic Trasmitter com-
bined with standard key and sounder. Sends
you telegraph messages at any speed.

5 Styles, $2 up. Circular

free.

OMNIGRAPH
MFG. CO.

39 H. Cortlandt St., New York

W. H. CRUMB & COMPANY
Engineers Contractors

Telephone Engineering and Construction Plans,
Specifications and Estimates Promptly

Furnished

1126 Commercial Nat'l Bank Bldg. Chicago, III.

ROTH
ELECTRIC MOTORS

POLISHING LATHES

FORGE BLOWERS—__ SPECIAL MACHINERY

ROTH BROS. & CO.
419 W. Adams St.

Chicago, 111.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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-The WORLD Is YOURS For $3.

TECHNICAL WORLD MAGAZINE ) BOTH FOR
and the———^—^ I <gA AA

NEW PEERLESS 12-INCH GLOBE J

9O.VU
The regular price of THE TECHNICAL WORLD MAGAZINE is $1.50 a year,

but it's worth far more. You could not duplicate the Peerless Globe for $6.00. We
have, however, purchased many thousands in order to bring this great bargain oppor-

tunity within the reach of our patrons and friends.

New Peerless 12-inch Globe
—the latest globe on the market, lithographed

in ten permanent oil colors. The stand

which is made of oak, weathered finish, is

^. more up-to-date and far superior to the old-

style iron base. The ball, or globe proper,

is finished with high-grade varnish and is,

therefore, impervious to water. It can be
kept bright by an occasional wiping with

a damp cloth.

TIME DISC—By means of a time disc at

the north pole, time at any point in the world

may be instantly approximated by noting the

time at the point where observation is made.

ISOTHERMAL LINES—The isother-

mal lines are represented by red and blue

lines for January and July and at various in-

tervals the mean temperature for three months

is noted.

The ANALEMMA—Just west of Mex-
ico is the Analemma representing a figure A
eight. This is divided into months and jV
the months, in turn, into days, and //

Heighth 20 A shows just where the direct rays /^ Pop.

. . ^^ of the sun strike the earth for // Elect.

Inches. every day in the / ^
„™ // ORDER
year. Ar blank

// Technical

NOTE. The globe weighs eight pounds when packed // WorId Magazine

ready for shipment. The subscriber must pay the /f
Chicago, u s. a.

freight or express charges when delivery is made.
J/ ed^Ll me^
// Technical World Magazine

Technical World Magazine A2t«k:^ss-
** // Name

Chicago, u. s. a. /^;™zz:^. :::::: ::;::::

For our Mutual Advantage mention PopulariElectricity whenjwriting to Advertisers.
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MOTOR CYCLES
through their SUPERIOR QUALITIES m HILL CLIMBING, ROAD
and TRACK WORK. LOW COST of UPKEEP and SIMPLICITY of

OPERATING have become the leading motorcycles in the public's eve.

We receive thousands ol inquiries trom people who are interested and wish

to purchase this wonderful motorcycle. Merchants and repairmen everywhere

should grasp this opportunity to secure constant and substantial profits with little

effort. We must establish more agencies to take care of this sreat demand. Get
in touch with us tor particulars, catalog, etc.. Si miles in 99J min. over rough

country roads is the latest record for &%#/• the MOTORCYCLE SUPREME.

AURORA AUTOMATIC MACHINERY COMPANY ^
J^M 1311 Michigan Ave., CHICAGO, ILL. <y/Z6t7f

H K. Electric

Aerial Swings
Operate from Dry Batteries

We make two sizes

Retail for $3.C0 and $5.00

We also make

Electric Engines

Merry-Go-Rounds

Ferris Wheels, etc.

StyIe B *

THE M K. ELECTRIC TOY CO.

Send for Catalog Indianapolis, ind.

For our Mutual Advantage mention Popular Electricity when writing to^Advertiser;
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{log This is Wash Day

With An

AUTOMATIC
ELECTRIC WASHER

Hi We manufacture the most practical Electric Washer
on the market. Built and pronounced a SllCCCSS after

years of experience in the Power Washer manufacture.

The Automatic will wash more clothes with less

consumption of current than any other washer before

the public.

Thousands of Satisfied Customers, Hundreds of
Satisfied dealers—and recommended by Central Stations.

We guarantee the Automatic Electric Washer to stand

up under the most severe test.

Our Gas Engine Attachment

for those who do not have electricity has
proven a big seller in the Country Districts.

Every Central Station, Electrical Dealer,

Hardware Store; in fact, anyone who can/ ^
sell the Automatic Electric Washer to ;x\

x°

the Consumer should send us this coupon and re- $
ceive our money-making proposition.

Fill out this coupon and detach at the dotted line and mail to

us today.

AUTOMATIC ELECTRIC
WASHER CO.

NEWTON - - IOWA /[#

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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1 50,000 People-
Attended the ELECTRICAL
SHOW at Chicago Last Year

THIS throng was made up of people interested in the

development of electricity; particularly from the con-

sumer's standpoint.

The development of this marvelous force together with

the great strides made in the manufacture of electrical

accessories used in the home, in the office, in the factory and

on the farm, has made it vitally important that the manu-

facturer of electrical accessories, the jobber and the supply

house should be interested and support the Electrical Show

which takes place in Chicago next year.

It is the general opinion that all who have exhibited at

this show have received benefits which they could never have

secured in any other way. The public has become interested

in the exploitation of their products to the extent that the

demand made upon the manufacturer to supply the consumer

of electric current has been greater than ever before.

The location for exhibitors in the Coliseum is a vital

point in the success of their exhibit. By reserving space con-

siderably ahead of time you will be able to secure your desired

position in the hall.

Electrical Trades Exposition Company
Monadnock Block :: :: CHICAGO, ILLINOIS

For our Mutual Advantage mention Popular Electricity when writing to Advertiser
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PATENTS
PATENT ATTORNEYS

f~ 1 \ / '///////////A V///////////A v//////////////rm

PATENTS Secured Promptly and with special regard
to the legal protection of the invention

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, Patent Lawyer
Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement.

Patent Suits Conducted in all States.
REFERENCES : American Tire Co., Automatic Vending Machine Co., Lippincott Pencil Co., International Ore

Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry, Morgan
Machine and Engineering Co., Berkshire Specialty Co., Stewart Window. Shade Co., Macon Shear Co., Acme Canopy Co.,
Oaks Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy Box Co., Iron-Ola Co.,

By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply Co., Floor Clean Co., Fat Prod-
ucts Refining Co., Richmond Electric Co., Railway Surface Contact Supplies Co., National Electric Works, Modern
Electric Co.

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the U. S. Patent Office for

over five years resigned his position to take up the practice of patent law.

Address 12 McGILL BUILDING - - WASHINGTON, D. C.

Samuel G. McMeen Kempster B. Miller

McMeen & Mille
Patent Solicitors and Patent Experts

In connection with our telephone engineering practice we
make a specialty of securing electrical patents for inventors,
and of giving expert advice in patent matters. We also have
facilities for marketing meritorious electrical inventions.

1456 Monadnock Block 333 Grant Ave.
CHICAGO SAN FRANCISCO

PATENTS that PROTECT
Our 3 books for inventors mailed on receipt of 6 cts. stamps
B.S.<feA.B.LACEY,WaBhington,I).C.,Dept52 Est. 1869

rips. I

If so, write for
our Books:HAVE YOU AN IDEA?

"Why Patents Pay," "What to Invent," "100
Mechanical Movements" and a Treatise on Perpetual
Motions—50 Illustrations. All mailed free.

F. G. DIETERICH &, CO.
Patent Lawtebs and Expikts

603 OURAY BUILDING, WASHINGTON, D.C.

PATFNT^ ^FPIIRFn Inventor's Pocket Companion free.
i h i uii i o oluu llLU i gen(j description for free opinion as
to patentability. W. N. Roach, Jr.,
Metzerott Building. Washington, D. C.

AXENX
TRADE MARKS AND COPYRIGHTS

SECURED OR FEE RETURNED
Send model or sketch and description of your invention for

free search of the U. S. Patent Office Records.
Our Four Books mailed Free to any address. Send for these

books; the finest publications ever issued for free distribution.

HOW TO OBTAIN A PATENT
Our Illustrated 80 page Guide Book is an invaluable book

of reference for inventors and contains 100 mechanical move-
ments illustrated and described.

FORTUNES IN PATENTS
Tells how to invent for profit and gives history of successful

inventions.

WHAT TO INVENT
Contains a valuable list of inventions wanted and suggestions

concerning profitable fields of invention. Also information

regarding prizes offered for inventions, among which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and $10,000 for others.

PATENTS THAT PAY
Contains fac-similes of unsolicited letters from our clients who

have built up profitable enterprises founded upon patents pro-

cured by us. Also endorsements from prominent inventors,

manufacturers, Senators, Congressmen, Governors, etc.

WE ADVERTISE OUR CLIENTS' INVENTIONS
FREE

in a list of Sunday Newspapers with two million circulation and
in the World's Progress. Sample Copy Free.

ELECTRICAL CASES A SPECIALTY
We have secured many important electrical patents.

VICTOR J. EVANS & CO.
(Formerly Evans, YYilkens & Co.)

Main Offices, 615 "F" Street, N. W., Washington, D. C.

When You Arc in Doubt
about securing a good patent attorney or information about anything you desire to have
patented and wish for advice, refer to the Information Department of Popular Electricity
and we will, free of charge, put you in communication with parties who we know are
responsible and will be of value to you.

POPULAR ELECTRICITY PUBLISHING COMPANY. CHICAGO. ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A Complete Fireplace
OPERATED BY

ELECTRICITY

THE ELECTRIC OPEN FIREPLACE
C Convenient—Full Heat obtained by siniply

pushing a button. Safe—No Flame, Gas or

Odor. Clean—No Smoke, Dust or Ashes.
Beautiful in Design, Perfect in Finish.

All the advantages of the Fuel or Gas Grate without
any of the drawbacks, and at less co^t.

Send for complete free book and prices to

RATHBONE & PANIGOT CO.
Patentees and Makers

GRAND RAPIDS, MICHIGAN

Dealers—Send us your name at once,

we want to send you FREE
our Catalog 15.

Write at once.

R. Williamson & Co.
Manufacturers of

Electric and Combination

Fixtures and House

Lighting Supplies

Washington & Jefferson Sts., Chicago

Ring Bells from Light Circuit
No more battery troubles if you use the Vindex Bell Transformer.
This small device is so constructed that it can be connected to any

electric light circuit of no volts alternating current and reduces the

current to the proper voltage for operating door bells, burglar alarms,
miniature lamps, small batten.- motors, and all low voltage electrical

apparatus.

Absolutely safe, and can be installed by anyone; never gets out of

order and lasts forever, always ready for use and consumes so little

current that a meter will not record it.

Write us today for prices and full particulars regarding this most
economical and wonderful device. Agents wanted.

VINDEX ELECTRIC CO., AURORA, ILL.

Means the elimination

of faults in your Prod-
uct by RIGID TESTSQUALITY INSURANCE

Shrewd manufacturers do not jeopardize their trade by shipping half-developed

goods. Careful purchasers buy subject to specifications and tests.

We are the medium for satisfactory dealings. We make all manner of electrical

and phctometrical tests and furnish you with exact and dependable data.

Electrical Testing Laboratories
80th St. and East End Ave. NEW YORK, N. Y.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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AValuableWork
Bound Volume I

Of the First Twelve Issues of

Popular
Electricity
contains over 800 pages of authentic
information on more than 900 elec-
trical subjects, with upwards of

1000 illustrations. It is fully in-

dexed under 2000 separate headings,
enabling the reader to find instantly
the subject wanted.

Included in this volume are the fol-

lowing complete serials

:

"Electricity In Medicine,"
By Dr. Otto Juettner,

"Wireless Telegraphy Made
Simple,"

By Victor H. Laughter

"Following a Telephone Call,"
and

"Electricity in Coal Mining."

Also the first twelve installments of
Prof. Houston's

'•Elementary Electricity."

Handsomely bound in blue silk, gilt

embossed. A splendid reference work,
of great value to all interested in
electricity.

We have a few of these bound vol-
umes left which we will furnish, while
they last at $2.25 each—all charges
prepaid

—

or you can get one FREE
for tour paid yearly subscriptions
to POPULAR ELECTRICITY at
$1.00 each (Canada $1.35, Foreign
$1.50).

No more at any price when our
present small stock is gone.

Better get one while you can. Send
one cent stamp for index.

Popular Electricity
Publishing Co.

Monadnock Block
CHICAGO

STARTLIh^
^£% Watch

Offer
^uritHlfenlpftel

The Great

Burlington
Special at a

No-Trust Price!
The world's masterpiece of watch
manufacture now sold direct! —

The most amazing offer ever made in the whole history

of the watch industry — an offer which has absolutely

PARALYZED competition — the offer of the genuine

Burlington Special direct to the public at the rock-bottom

NO-TRUST PRICE, without middlemen's profits.

The Fight is On!
Wc Will not be bound by any system of price-boosting contracts
witb dealers. We will not submit to any "high profit" selling
scheme. We will not be dictated to by ANY Trust.

NO MATTER WHAT IT COSTS, we are determined to push our
independent line even if u/e should have to fight a combination
of all the Watch Manufacturers of the country!

And so we are making this offer—the most sweeping, astounding
offer ever made on a high-grade watch. The famous Burlington
direct and at the same price WHOLESALE Jewelers must pay.

And in order to make the proposition doubly easy for the public
we will even allow this rock-bottom price, if desired, on terms of

<CO Rrt c* A/lsttt-f-lt Don't miss this wonderfully liberal
\9&iv}U a IVIOnin offer. Sign and mail coupon now.
Rock-bottom, no-trust price, whether you buy for cash or time.

POST YOURSELF !J
Be sure to get posted on watches and watch values
trust-method prices and no-trust prices before you
buy a watch. Learn to judge watch values

!

Get the Burlington
Watch Company's

FREE WATCH BOOK + <s°

Read our startling exposure of the amaz-
i ng conditions which exist in the watch
trade today. Read about the anti

trust fight. Read about our great
$1,000.00 Challenge. Learn how a

you can judge watch values. _^J
Send your name and address

'tea
*F
>'

for this valuable FREE
BOOK now — TODAY
Sign & mail coupon,

*? -EfcsF
Sign & mail coupon. ^^ ^ <£• JP4>q>

BURLINGTON W V ,/V%*
WATCH CO. ^ ~* a3*3£r*

9Z W *>Dept. I39Z
Millard St..

Chicago, a? jgSr**
1

rf^o;. °
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I

ELECTRICITY
BOOK FREE

Profusely Illustrated with Photos from Life.
Write for it today.

Thissplf'i :i : ::> is corrpilea :'::~ ::ie best authorities
Ln the world. Exvlaizs _: -..-... ;::t a.s supplied by ;:rx-
:t:s:tt batteries cores Rr.eun:a:.sn D; s\ t.: -::-. Insignia
Liverand Kidney rrooble and all nerve a3ectioDs and dis-
eases due to poor circulation. Explains how to enjoy the
famous eiectric baths and beauty and health massage at
"ncnie .: l:::le cost.

THIS
B.MTEKY

The World's Best

Music Roll
Gives added pleasure to the home

. the Piano Player. Its musical

and mechanical a-rangemcnt is per-

fect The paper is thin and tougl:,

the perforations cleanly cut, assuring

perfect reproduction an:} long life.

The expression marks assure execution

according tc the score or permit indi-

vidual interpretation at the operator's

wilL

Our assortment of 5,000 pieces

—

the latest and best—p2rmitc you to

bring the masters into your home, or

light and airy popular music, as you

wish.
For all Standard 65 note Piano Players

SEND FOR SAMPLE
:=. Send today tor

sample. We
• ostep. W. C. PoT-e'.: r ^htest, most
-TTangement for perforated roll. Sent postpaid

with catalogue of 300 selections on receipt of $1.00.

General Music Supply Co.
b22 West 57th Street

New York City

This book also lists the latest improved Batteries (Prices £1.95
:: »19.50), which we send Prepaid and allow io da^s free trial.

DETROIT MEDICAL BATTERY CO.
995 Majestic Bldg., Detroit, Mich.

Write today for our free book.

Efficiency,

Long-Life,

Highest Voltage,

REASONABLE
PRICE

make it

The Battery
for experimental work and the

amateur

"1900" Dry Cells
Are Batteries of Merit

Eighteen Years of successful operation make
them the Batteries— Known Quality—
Manufactured by

The Nungesser Electric Battery Co.

CLEVELAND, OHIO

General Sales Office:

128 West Jackson Boulevard

CHICAGO

Fur niir Mutual Ad\antaee mention Popular Electricity when writine to Advertisers.
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he "LITTLE GIANT"

CLEANERELECTRIC
PORTABLE
SUCTION

FOR CLEANING CARPETS, RUGS
MATTRESSES, AND CURTAINS

Removes every particle of dust from Books, Pictures,
Shelves. Draperies, etc. The only machine which
disinfects the air while it cleans.

Costs less than one cent per hour to operate.
PRICE, COMPLETE, S85.00

Send for Literature

Pacific Suction Cleaner Co.
322 Post Street, SAN FRANCISCO, CAL.

SEATTLE OFFICE, 35 I ARCADE BUILDING

A NEW— 1909—BOOK
of Unusual Value

Elementary Electricity up-to-date
By SYDNEY AYLMER-SMALL

A complete, practical

guide for the beginner in

the study of electricity

and electrical experi-
ments, imparting a thor-

ough, comprehensive
knowledge of the subject
and showing how to

apply such knowledge in

a practical way.
Tells you all about

magnets and magnetism,
circuits and methods of

designing, induction coils,

batteries of all kinds,

condensers, lightning ar-

resters, etc. Elucidates
the laws governing re-

sistance and the flow of
current, and describes

and explains fully the

various types of machin-
ery and apparatus used
in the generation, trans-

mission, and application

of electric current.

443 pages, profusely illustrated, handsomely bound in

cloth.

Price—prepaid to any address—$1.00

Free for two paid yearly Subscriptions

POPULAR ELECTRICITY PUBLISHING COMPANY
Book Department

Monadnock Block Chicago, Illinois

' -

When Your Boss

Talks Like This

:

44You MUST do better work. Your lack

of training is keeping YOU back and
costing the house money. Too much
rule- of-thumb about your methods.

You've GOT to do better, or out you go.

"

It may not be altogether your fault when the
boss talks like this. You may be working at
the wrong job ; or it may be the job is the
right one, but that you don't know enough
about it to " make good."

In either case the International Correspond-
ence Schools can help you. There's a way
that fits your case exactly. To find out what
it is, simply mark the attached coupon and
mail it to-day. No charge for the information
and advice it brings—no obligation.

The Business of the I. C. S. is to Raise
Salaries by imparting to poorly-paid but

ambitious men, in their spare time, the knowl-
edge that fits them for their natural line of work.
The proof of this is in the fact that every month
an average of 300 I. C. S. students voluntarily

report promotions and better salaries received
as the direct result of I. C. S. training. During
August the number was 246.

MARK THE COUPON NOW I

International Correspondence Schools,
Box 1103 , 8CBANTON, PA.

Please explain, without further obligation on my part,
how I can qualify for em ployment or advancement

in the position before which I have marked X

Bookkeeper Mechanical brailsmSB

Stenographer Telephone Engineer
Advertisement Writer Elec. Lighting Svpt.

Show Card Writer Median. Engineer

Window Trimmer Stafonarv Engineer
Commercial Law Civil Engineer
Illustrator Building Contractor
Civil Service Arclntec' 1 Draftsman
Chemist Architect
Textile MlUSupt. Structural Engineer
Electrician Hanging
Elec. Engineer Mining Engineer

Name

Street and No.

City

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

SEND US 50 CENTS
AND WE WILL SEND YOU

At Once this 924

Page Book

and you can pay the bal-

ance in four months at 50c
a month

If bought in the reg-

ular way it would

cost you $3.50 cash.

ELECTRICAL RAILROADING
is a book of especial importance at this time. The "electric locomotive is no longer a matter of

speculative theory. It is here ! Now it is merely a question of gradual development and improve-

ment, until, in time, it will displace the steam locomotive. The value of a work of this nature, there-

fore is apparent.

The author. 'Sir. Aylmer-Small, conducted a course of lessons in New York City for Rail-

way Men when they were' confronted with a change from steam to electric operation, and in this

book he has embodied the essential features of that course.

In addition, he leads the reader up through the elementary stages of electricity into the

practical features of the work, explaining each step thoroughly, making clear the laws and princi-

ples involved and describing fully the construction and use of all equipment and apparatus required,

until he has made the reader so familiar with electricity in all its details that he readily compre-

hends how it is applied to railway operation at the present time, and is equipped to put the

knowledge obtained to practical use.

The book will appeal to even.- one desirous of obtaining a broader knowledge of electricity

in one of its most important fields and will prove of particular value to even- railroad man who
is ambitious to keep abreast of his rapidly developing profession, and be prepared for the changes

which are bound to be brought about by the inevitable march of progress. Those who know the

most about electricity will stand the best chance in the next few years.

The book is a library in itself, containing 924 pages, profusely illustrated with more than

500 photographs, line drawings, sketches, diagrams, circuits, etc., besides eight two, three, and

four-page inserts showing complete wiring diagrams and arrangement of air brakes and all other

apparatus on electrical locomotives and motor cars.

Strongly bound in handsome limp leather, gilt embossed. The regular price of the book is

You can obtain one copy only under this offer for 50c down and 50c per month f

months or we will send it free for four paid yearly subscriptions to POPULAR
ELECTRICITY. Order today — use the coupon.

Popular Electricity Publishing Company

Monadnock Block Chicago, Illinois

Enclose*! find 50c for which rend me one copy of ELECTRICAL RAILROADING
your special offer. I promise to i»ay the balance. $2.00. within four months at 50c per month,
title not to pan until !>ook is paid for in full.

;

For our Mutual Advantage mention Popular Electricity when writing to Advertiser*.



POPULAR ELECTRICITY

Not 3 Toy, but a correctly designed

and efficient piece of apparatus which is

used and endorsed by the Medical Pro-

fession in the treatment of Constipation,

Goitre, Headache, Insomnia, Rheumatism,
Neuralgia, Obesity, Etc.

Lateral Stroke—Percussion Stroke
Operated on Direct or Alternating Current

Send for Descriptive Circular

Victor Electric Co.
55-61 Market St. Chicago

Don't Take Chances
with so-called electric washing machines still

in the experimental stage.

We have been making an excellent line of

Cylinder Washing Machines ever since 1903.

If you buy the

SANITARY PARAGON
Electric Washer and Wringer

(Made of Metal Throughout)

you are certain of a reliable machine which
embodies all the essential features cf durabil-

ity, efficiency and ser-

vice. The Paragon is

conceded by laundry

experts and leading

engineers to be the

Acme cf Perfection

and mechanical in-

genuity.
Before buying any

washer do not fail to

send for our illustrated

Catalog A 1 4.

PARAGON
MFG. CO.

1909 ^^^*B^T 3619-23 Ashland Ave.
Model W CHICAGO

THE

Cyclopedia of Applied Electricity

is a storage battery ot electrical knowledge. It is charged
right up to the minute with reliable information—it is the

real head of the department because it contains the work
and knowledge of over thirty practical electrical engineers,

experts and teachers. This work contains a complete

record of their experiments, discoveries and observations.

Just the information that the head of any electrical de-

partment should have at his finger tips for ready reference.

YOU CAN ADD THIS KNOWLEDGE TO YOURS

AT HALF PRICE IF YOU ORDER PROMPTLY

To introduce this great work, we will fill orders for the next thirty

days at $18.60 per set, payable $2.00 after examination and $2.00
per month. The regular price is $36.00. Order promptly. The
half price edition is limited.

EXAMINATION FREE! It won't cost you a dollar to exam-
ine the books. Just fill in the

coupon. The books will be sent to you absolutely FREE of charge.

You can return them at our expense if not satisfactory.

These six big volumes contain 2,896 pages, covering 4,000 differ-

ent topics. Hundreds of special photographs, diagrams, sections,

condensed tables and formulas. Page size 7x10 inches. _
Printed in

large, clear type on special paper ; substantially bound in half red

PARTIAL SYNOPSIS OF CONTENTS ;

Eleetrie Wiring—Electric Telegraph—Wireless Telegraphy—Telau-
tograph—Theory, Calculation, Design and Construction of Generators
and Motors—Types of Dynamos and Motors—Elevators—Direct Current
Motors— Direct-Driven Machine Shop Tools— Electric Lighting —
Electric Railways— Single Phase Electric Railway— Management of

Dynamos and Motors—Power Stations—Central Station Engineering

—

Storage Batteries— Power Transmission— Alternating Current Ma-
chinery— Telephony— Automatic Telephone— Wireless Telephony

—

Telegraphone, etc

With this
>
special offer we will also include as a monthly supple-

ment a year's subscription to the

TECHNICAL WORLD MAGAZINE
This is a regular $1 .50 monthly covering present day scientific

facts and inventions. An ideal magazine for the home because it is

just enough different from the others to make it interesting. Fill in

the coupon to-day—don't wait for to-morrow.

AMERICAN SCHOOLofCORRESPONDENCE
CHICAGO, U. S. A.

FREE OFFER COUPON
American School of Correspondence:

Please send me Cyclopedia of Applied Electricity for five days' free

examination. Also T. W. for one year. I will send $2 within five days
and $2 a month until I have paid $18.60; otherwise I will notify you and
hold the books subject to your order. Title not to pass until fully paid.

Name

Address....

Occupation

Employer .

Pop. Elec., 9-09 1

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Dry
Battery
The Globe DryBoHer/i 3 "12"'

l!n,
;ia"y for open circuit*^

|"dv»Hl3rv e better results and W
'T,r 'han any other Br/B*

1"

MANUFACTURED Bf

!

NaTI0nAl CARBON CO-

CLEVELAND, 0.

In lots of 12 or more

13Jc each
No extra charge for
Fahnestock Clips

LT Z X

ST z. —S" Z X

IF YOU REQUIRE
DRY BATTERIES for WIRELESS
RECEIVERS, OPERATING SMALL
MOTORS, TELEPHONES, CALL
BELLS, ANNUNCIATORS, MEDICAL
BATTERIES, ETC., you should have a

copy of our BATTERY CATALOGUE.
Sent free to all who mention this publica-

tion.

We are the largest battery manufacturers in

the World and can meet your requirements in

every particular.

NATIONAL CARBON COMPANY
CLEVELAND, OHIO

"Z X

N

A

\

v\

Z. X -7_ $
|
Electric Drilling

Outfits

Can be attached to

any lamp socket. A
practical electric drill

for experimental

shops, laboratories,

home work shops.and

regular manufactur-

ing plants. Takes a

drill up to 5-1 6ths of

an inch inclusive.

CWhen inquiring for prices refer to

Bulletin 32 A- 1 and state voltage

and whether direct or alternating current.

The Holtzer-Cabot Electric Company
Boston (Brookline Station) Mass.

395-397 Dearborn Street, Chicago

"Something Electrical for Everybody"

MINIATURE BATTERY RHEOSTAT
Suitable for regulating the voltage

of battery circuits in connection with
miniature lamps, small motors, etc.

Experimentalists, Physicians, sur-

geons, workers in laboratories, etc.,

will find this very useful and efficient.

PRICE - - 80.50

Red Seal Dry Battery
'•A" 2Jx6| S0.20
"B"3 x7| 35
"C" 3Jx8$ 45

EUREKA TELEGRAPH INSTRUMENT
5 Ohms S 1.15
20 Ohms 1.25
Mesco Jr. Battery Fan Motor 7.50
Complete with Battery Box, Etc., 10.00
Gem Battery Motors 75
Pony Dynamo, 4 to 10 volts 3.00
Trouble Lamp Outfits 1.25
Battery Connectors, "Sta-There". . . .03
Mesco Spark Plugs 50
Medical Induction Coils S1.00, 1.25
Electric Window Tappers 1.00
Call Bell Outfits 60

24E,
tions.

184 pages, 1000 illustra-
Mailed on request.CATALOGUE

Catalog of Automobile Accessories now ready

Manhattan Electrical Supply Co.
NEW YORK CHICAGO

17 Park Place 188 Fifth Ave.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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TRAINING
Outweighs Long Service

There is no better proof of this than the everyday scenes of long-service

untrained employees at the beck and call of younger men who occupy the big posi-

tions because of their training. It's a case of Training vs. Long Service—with the

odds all in favor of the trained man.

Get out of the untrained rut. Mark the attached coupon and let the International

Correspondence Schools of Scranton tell

SAURY-MSIHG COUPON
you how you can qualify for a better

position. rjow you can protect yourself

against servitude in your old age. How
you can become an expert at your chosen
line of work. No necessity for leaving

home. No books to buy. Mark the cou-

pon. It will bring you advice and infor-

mation worth dollars to you. Marking the

coupon puts you to no expense and places

you under no obligation. Mark it NOW.

HOW THE I.C.S. RAISES SALARIES
That the Business of the I.C.S. is to Raise

Salaries is shown by the monthly average of 300
letters VOLUNTARILY written by students report-

ing salaries raised and advancement won through
I. C. S. help. During October the number
was 274.

So long as you can read and write there's

an I. C. S. way by which you can succeed in

life. Let the I. C. S. tell you what it is.

MARK THE COUPON NOW

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 1102 , Scranton, Pa.

Please explaiu, without further obligation on my part, how
I can qualify for employment or advancement in the position

before which I have marked X

Bookkeeper
Stenographer
Advertisement Writer
Show Card Writer
Window Trimmer
Commercial Law
Illustrator
Civil Service
Chemist
Textile Mill Supt.
Electrician
Eiec. Engineer

Median. Draughtsman
Telephone Engine?
Elec. Lighting Sup
Mecli. Engineer
Plumber & Steam Fitter

Stationary Engineer
Civil Engineer
Building Contractor
Architee'l Draughtsman
Architect
Structural Engineer
Banking
Mining Engineer

Street and No.

City

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Iam King,theTailor
I tailor clothes to order, dealing di-

rectly with the consumer. Yon pay
no middlemen's profit. My custom-
tailored suits cost you less then ordi-
nary ready made clothes. I'll make a
snappy, stylish, perfect-fitting suit or
overcoat to your measure—a better
looking, better wearing garment than
you can possibly get from your local
dealer or tailor—and save you mon-
ey besides.

This Suit to $1 C
Your Measure ^**
a suit that your tailor would ask $30
f> r. I make Suits and Overcoats to
measure for $12.50 to 125.00 and prepay
the express. My system of home
measurement is so easy there is abso-
lutely no chance for mistakes. I take
all the risks. I actually make it easy
for you to order stylish, tailor-made
garments by mail at less than ready a

made prices.

Style Book & Samples FREE
My Style Book contains samples of

the newest weaves and designs for Fall
and Winter, and also fashion plates
showing the latest Xew York modes.
It is FREE—send for it today.

For ten years, in the same location, I have made clothes
for thousands of satisfied customers: I'll satisfy you, or
refund your money. The Wisconsin National Bank of
Milwaukee, with resources of over $20,000,000, and with whom
I have been doing business for over ten years, will tell you
I am responsible.
Let me be your tailor. Write for style book; it is Free.

King Tailoring Compaouj
^193-195 West Water Street. :•; Milwaukee, Wis. J

Rich, steady tone, true

to pitch, assured

Send for unsolicited testi-

monial letters—from t le

greatest organists ai.d
builders of the United
States and England prais-

ing the Kinetic Organ
Blowers.

Points of Superiority

Readily applied to old organs by any
mechanic

Motors unenclosed, independent of Fan
^U, Shaft

Annular Ball Bearings

Quiet—Efficient—Reliable
Eliminates severe vibration which in-

[ures delicate parts of organ

Not affected by dampness, heat or cold

Send for Booklets and full information

Kinetic Engineering Company
Ealtimore Avenue and 61st Street

PHILADELPHIA. PA.

MADE IN SIZES TO
MEET YOUR

REQUIREMENTS

"JARVIS99

Electrical Driven House
Pumps

Are very highly recommended for use wherever
electricity is available. The Motor can also be
used to operate the Washing Machine, the
Wringer, the Sewing Machine, the Ice Cream
Freezer, the Food Chopper and numerous other
household duties.

Fully Guaranteed.

Write today for our New Bulletin, Xo. 101.
and obtain our reasonable prices.

| \ DVIO 910 River Street,
J J\I\ Vlj, LANSING, »MICH.

A New Book on an Important Subject
AT A POPULAR PRICE

PRACTICAL ARMATURE AND MAGNET WINDING
By Henry C. Hortsmann and Victor H. Tcmslcy

is a practical, concise treatise on this important subject. Presents the matter
so simply that it can be readily grasped by those without the benefit of a pre-
vious education along this line.

Explains fully all practical armature windings, with special attention to details. Shows the
student clearly exactly how the work is done. Includes everything necessary to an intelligent
understanding. Omits all useless matter. Gives complete information in detail for designing
an armature. Especially prepared tables reduce to a minimum the number of calculations re-
quired and lessen the chance of error. Replete with numerous working drawings and diagrams.

This book will enable working electricians to increase their earning power and makes successful experi-
ments possible. Invaluable to all as a ready means for the study of the armature or for reference.

-iies -fully illustrated. Handy pocket size. Bound in full Persian Morocco Leather. Price postpaid
FREE for three paid yearly subscriptions to POPULAR ELECTRICITY.

DON'T FAIL TO GET THIS VALUABLE BOOK
POPULAR ELECTRICITY BOOK DEPT., Monadnock Block, Chicago

For our Mutual Advantage mention Popular Electricity when writing Advertisers.
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Up and off the desk and out of the way
when not in use

Permits one to adjust telephone to their position,
not adjust self to position and con-

venience of telephone

Never in the way but always ready for instant
service, sitting or standing

Your caller on the opposite side of desk can use
the telephone without either of

you getting up

If anyone wishes to use telephone while stana-
ing, you do not have to get up but

simply push it up and over

Perfectly balanced; can be moved up or down,
sidewayo Of iQC circle with the slightest

touch and will remain in any
— position you put it

The Radio Arm Ideal

Telephone Holder
Price $3.50

Can be used in connection T7>th any make of desk
Telephone, roll or Aab top desk

The Radio is simplicity and perfection, has fewer parts than any other Telephone Holder, is

better made and finished, meets with instant approval of all who see it

copper finish. Agents wanted. Write for terms.
Fine enamel and oxidized

Swedish-American Telephone Co,
CHICAGO

BRANCH KANSAS CITY, MO. 113-115 West 6th Street

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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My Boy!

Here's Your Chance
It's more than a chance—you can make it a certainty

because it depends entirely upon yourself. It's your opportunity

to rise to one of the countless positions open to the trained man and obtain a

trained man's salary.

The man who sits in his private office and "hires and fires" and lays out your work, was
no more qualified to fill that position a few years ago than you are to-day. He saw his
chance and made the nost of it. He obtained his training and knowledge by study. You
can do the same—the American School will help you._^__^_^_^_^__ You don't want to remain in the ' 'time-clock and

FREE INFORMATION COUPON
American School of Correspondence:

Please send me your free Bulletin of engineering informa-
tion and advise me how I can qualify for position marked "X."

.Book-keeper

-Stenographer

.Accountant

.Cost Accountant
-Systematizer

-Certified Public Acc'nt
.Auditor

.Business Manager

.Commercial Law

-Draftsman

-Architect

-Civil Engineer
-Electrical Engineer
-Mechanical Engineer
-Sanitary Engineer
.Steam Engineer
Fire Insurance Engineer
-College Preparatory

NAME
ADDRESS ....

OCCUPATION
Popul.tr Ele< tri, iiv. '••'"'<

dinner-pail" class all your life—don't be satisfied with

just a common job at small pay. Show the boys at the

shop that you have it in you to advance—you owe it to

yourself and to your family.

Don't be afraid to mail the coupon, you won't be

bothered by agents or collectors. Like all strictly edu-

cational institutions the American School depends, for

growth, upon reputation and the success of its students.

Don't let a little thing like filling in and mailing a
coupon stand between you and success, congenial work
and more pay. Accept your chance to-day.

WE HELP MEN HELP THEMSELVES

American School of Correspondence
CHICAGO, U. S. A.

*
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



*650
/Buys the Material Needed

to Build This Home!

Price Includes Blue Prints; Architect's
Specifications; Full Details; Working
Plans and Itemized List of Material.

OUR HOUSE DESIGN NO. 6
This is our leader, the best seller of any house ever de-
signed anywhere, by anybody, at any price. Why ?

Because it comes nearer to filling the requirements of a
home than any house of its size ever built. It is 23 ft.

wide and 33 ft. 6 in. long, not including the porch. It has
seven rooms, bath, pantry and a large front porch. It is
of handsome appearance and symmetrical proportions.
It is magnificently lighted and perfectly ventilated.
Embodies every modern comfort and convenience. Our
extremely low price makes it the best bargain proposi-
tion on the market. We cannot recommend this design
too highly. Even if you don"t need a home, build this
house for an investment. You can sell it ten times over
before it is finished.

We Save You Big Money on Lumber and Building Material!
The Chicago House Wrecking Co. is the largest concern in the world devoted to the sale of Lumber, Plumbing, Heating Apparatus
and Building Material direct to the consumer No one else can make you an offer like the one shown above. We propose to furnishyou everything needed for the construction of th.s building except Plumbing, Heating and Masonry material. Write for exact details
of what we furnish. It will be in accordance with our specifications, which are so clear that there will be no possible misunderstanding.How We Operate
We purchase at Sheriffs' Sales, Receivers' Sales and Manufac-
turers' Sales, besides owning outright sawmills and lumber yards.
Usually when you purchase your building material for the complete
home shown above, elsewhere, it will cost you from 50 to 60 per cent
more than we ask for it. By our "direct to you" methods we
eliminate several middlemen's profits. We can prove this to you.

What our Stock Consists of

:

We have everything needed in Building Material for a build-
ing of any sort. Lumber, Sash, Doors, Millwork, Structural Iron,
Pipe, Valves and Fittings, Steel and Prepared Roofing. We also
have Machinery, Hardware, Furniture, Household Goods, Office
Fixtures, Wire Fencing—in fact, anything required to build or
equip. Everything for the Home, the Office, the Factory or the
Field. Send us your carpenter's or contractor's bill for our low
estimate. We will prove our ability to save you money. WRITE
US TODAY, giving a complete list of everything you need.

High Grade Bathroom Outfits!

Price of this Bathroom Outfit, $37.50

Strictly new and as
good as anyone sells.
We have everything
needed in Plumbing
Material. Our prices
mean a saving to you of
30 to 60 per cent. We
can easily prove it if
youwill give usa chance.
Here is an illustration

of a bathroom outfit we
are selling at $37,50.
Your plumber would
ask you about $60.00 for

It's only one of tenthis same outfit. This is a positive fact,
other complete outfits that we are offering at prices ranging
from $25.00 to $100.00. Our catalog describes them in detail. You
need the book if you want to keep posted on up-to-date businesi
methods. Get our prices on Pipe and Fittings. Write us today

Free Book of Plans

!

We publish a handsome, illustrated book containing designsof
Cottages, Bungalows, Barns, Houses, etc. We can furnish the
material complete for any of these designs. This book is mailed
free to those who correctly fill in the coupon below. Even if you
have no immediate intention of building, we advise that you obtain
a copy of our FREE BOOK OF PLANS. It's a valuable book.

Our Guarantee !
This company has a capital stock and surplus of over
$1,000,000.00. We guarantee absolute satisfaction in every detail.
If you buy any material from us not as represented, we will take it
back at our freight expense and return your money. We recog-
nize the virtue of a satisfied customer. We will in every instance
'Make Good." Thousands of satisfied customers prove this. We
refer you to any bank or banker anywhere. Look us up in the
Mercantile Agencies, Ask any Express Company. Write to the
publisher of this publication. Our responsibility is unquestioned.

Hot Water Heating Plants!

Send Us This Coupon

Chicago House Wrecking Co,:

I saw this ad. in Popular Electricity

I am interested in _

We furnish new complete hot water heating
outfits at half the usual prices. Our proposi-
tion includes all necessary plans, specifica-
tions, blue prints and detailed instructions;
so that any ordinary mechanic handy with

the use of tools can easily install it.

Youcan"t go wrong when you deal
with us. We stand back of every
sale. You send us today a
sketch of your building and we
will make you a proposition ton
furnish you a complete steam or*
hot water heating outfit.
We also have hot air furnaces.
Our booklet on heating plants

tells every feature of the heating question.
We can quote radiators& heaters separately.
Whether you buy from us or not it is a valu-
able book for you to own. Write us today.

Name

Co.- -state-

Free Publications !

Fill in the coupon to the left and we will
send you such literature as best suits your
needs. AVe publish a 500 page mammoth
catalog fully illustrated, giving our business
history and showing all the vast lines of
merchandise that we have for sale. We buy
our goods at Sheriffs', Receivers' and Manu-
facturers' Sales. Ask for Catalog No.891
Our Book on Plumbing and Heating Appara-
tus contains 150 pages of useful infomation.
Our free "Book of Plans" is described
elsewhere in this advertisement.

Water Supply Outfits !

Modern Air Pressure Water Supply Sys-
tems at prices ranging from S-tS.OO to £800.00.
They are strictly new, tirst-class and com-
plete in every detail. It makes no differ-
ence whether you live in the country, you
can enjoy every city comfort at littleex-
pense. Why not investigate this? We are
ready to furnish you with all facts free of
charge. All material fully guaranteed.
We also have a complete stock of Pipe.
Valves and Fittings at -10 to 00 per cent.
saving. Gasoline Engines at low prices.

Chicago House Wrecking Co., 35th & Iron Sts., Chicago.



Clothes Receive Gentler Handling in the

Thor-Electric
Than in Any Other Washer Made.

WHY?

The clothes are put in a wooden drum,

in water heated in, and by the washer.

This drum revolves a number of times in

one direction, then reverses automatically,

and continues this process until stopped.

The clothes in the drum are carried on a

cleat or shelf—then dropped and the opera-

tion repeats.

All this time the hot suds are pouring

through every mesh. They cannot be

rubbed, squeezed, stretched, pounded,

pulled or abraided in the slightest degree.

The action is simply the gentle one of lift

and drop—lift and drop, while the hot

suds pour through and through the clothes,

until every particle of dirt is loosened. There

are no paddles to stretch or strain them

—

nothing that can possibly wear the clothes

in any way. As the clothes are constantly

changing their position they cannot become packed in a wad. This is an exclusive feature

of the Thor-Electric.

By attaching the UNIVERSAL ROD (sold only with the Thor) the Thor-Electric can

be made to perform by electricity countless daily household tasks now done by your wife,

housemaid, washwoman, butler or man-of-all-work. Such as:

Washing the Clothes Churning the Butter
Wringing the Clothes Turning the Grindstone
Working the Ironing Machine Freezing the Ice Cream
Working the Food Chopper and Doing Scores of
Sharpening Knives Other Household Duties

Sent on 30 Days* Free Trial.

Write us for free illustrated hook, "Easy Way Wash Day," showing all styles, sizes and
rapacities. Ask for our new easy payment plan.

HURLEY MACHINE CO.
107 S. Clinton St.

CHICAGO
71 First St.

SAN FRANCISCO, CAL.
2607 Flatiron Bldg.

NEW YORK



PRICE 10 CENTS im tuiq iqqi Tr i
Handwriting Duplicated by Wire

IN lHli> l^Ut-
| Electricity in Modern Dentistry



ANOTHER OFFER

THIS BIG ENGINEERING

TWO YEARS FOR $1.50

And You Get QUESTIONS and ANSWERS

about ELECTRICAL APPARATUS

FREE
Questions

and Answers
about Llectri-

cal Apparatus,

By Clayton & Craig

is well bound in

neat, flexible leather

binding, Gold Stamped
and is pocket size. Sent

prepaid to anyone on re-

ceipt of price, $1.00, or sent

free on your acceptance of this

Special Offer.

I You ought to have Prac-

«• tical Engineer come post-

age paid to you each month.
jpr You'll like it. You'll find

.^fl*^ things in every number
^^ worth many times it3 cost

—

new, fresh, up-to date and mighty

interesting information on steam and
electrical subjects—live, engineering data,

helpful editorials, experiences of engineers;

and hundreds of successful engineering methods
are described in a way that you'll appreciate and

enjoy. All phases of the operation, installation and
maintenance of machinerv in Central Stations, Electric

Lighting Plants and Isolated Power Houses are covered. In ad-

dition to this, "practical letters" from active engineers are published

and from no other single source can you get so many valuable hints and pointers about new ways ot doing things,

new kinks and new developments in the steam-electric field. These facts are worth knowing for they mean a
saving of your time, avoidance of waste effort and greater earning ability. You'd better take this big fine journal

for two years. It will help you. It will make your work easier, enable you to do it better, and point the way
to quicker results. It contains nothing but good, sound, definite, reliable suggestions for higher efficiency—the

kind you want. So start Practical Engineer coming your way today. $1.50—that's all it costs for two whole
years—24 big fat numbers and you get Questions and Answers free.

nilFQTION^ ANH ANQWFIK a^out Electrical Apparatus is one of the most helpful and useful books written about

electrical machinery and appliances. It is all good.
lutely accurate answers to hundreds of important questions—answers

which you must positively know if you make good in electrical work.

,^\ Such subjects as Direct-Current Motors, Induction motors, Con-

It contains full, clear and abso-

Oct.

stant Potential Transmission, Mercury Arc Reflectors, Incan-

descent Lamps, Arc Lamps, Meters, Instruments, Steam
Turbo-Generators and many others are fully covered in

^ this book. You reallv ou^ht to have it to refer to con-

\<>,

\^ stantly—and you can have it free with two years sub-

PractlCal ^^o. scription to Practical Engineering.

Pn0mp»f»r n* Simply sign and return the attached coupon
^ \^/ with your personal check, •money order or $ . O

3rm?Arr
5°^[\

St "'
S>? in cash and youHl receive the current numberCHICAGO, ILL. \ o, _ .s. „ _,

.

of Practical Engineer and Questions and
Answers by return mail. When you get

<^, them if you don't like them—if you

\ sy aren't perfectly satisfied with your
bargain, return the book and

your money will be refundei

*> at once. Mail the coupon
today.

For the enclosed $1.50, send \ *\.

me Pr.n tii .il Engineerfortwo \-

and include without cost. Questions
rs about Electrical Appara-

tus, as illustrated here, which I under- N
stand will be Sentby return mail with a cur-

sor the paper. I understand that my
|y refunded ii I'm not

thoroughly satisfied with my bargain.

*

\V

^
Canadian Subscribers

add $1.00 extra for

postage.

PRACTICAL ENGINEER
359 Dearborn St., Chicago, III.
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LET US FIGURE
on all vour Electrical Work. Some of the

largest contracts on Electrical work in

the country have been performed by us.

WE INSTALL
Power and Light Plants. Genera-
tors and Motors, Electric Light

and Power Wiring for Factories,

Churches, Schools, Colleges, The-
atres, Office, Store and Residence
Buildings.

Estimates cheerfully furnished for this

class of work in any part of the U. S.

WE MANUFACTURE
Switchboards, Panelboards, Steel

Cutout Cabinets, Junction Boxes,

Service Switch Boxes, Theater
Stage Plugs, Experimental Switch-

boards and Appliances for High
Schools and Colleges. Newgard
receptacles and other electrical

specialties.

All Electrical work at the Chicago Electrical

Show installed by us.

Manufacturers of the Famous "Newgard" Waterproof
Receptacle and Globe.

HENRY NEWGARD & CO.
30-32 West Monroe St., Chicago, 111.

WIRELESS BOOKS
You Should Read

The Latest on Wireless Telegraphy

By Newton Harrison, E. E.

Tells how to make and use inexpensive wire-

less outfits for sending and receiving up to ioo

miles. Full details and drawings. i2mo. Cloth.

Price, 50 cents

Wireless Telegraphy for Amateurs
By R. P. Howgrave-Graham

Gives full explanation of the construction and

working of apparatus for short distance transmis-

sion. 160 pages. 51 illustrations. i2mo. Cloth.

Price, $1.00

Mailed postpaid on receipt of price

SPON & CHAMBERLAIN
123 E. Liberty St., New York

IfYou Think this Bolt
Won't hold, Try it

Get the right size and give it a fair trial.

Use it on some electrical job that requires
strength and solidity,

What one Man He said he

Found out- the

d
se

u
B
s

o1t

d
s

and they were "no good—would'nt hold;"
when asked if it was a Star he
>said "yes."

Further questioning developed

that he had used a small screw anchor to

hold an 85-lb electric motor, to a wall,

and run it !

We asked him if he thought shingle

nails would hold a 2x8 inch beam in

the frame of a house—and further we

said if he would use a large lag screw

for his motor—but he saw his error and

admitted the expansion principle was

good, and will use a screw of the right

size hereafter.

I

STAR EXPANSION BOLT CO.

147 Cedar Street NEW YORK
Ask your dealer for our goods—and before you for-

get it, send for our Cataiogue.

ELECTRICITY
BOOK FREE

Profusely Illustrated with Photos from Life.

Write for it today.
This splendid book is compiled from the best authorities

In the world. Explains how electricity as supplied by inex-
pensive batteries cures Rheumatism, Dyspepsia, Insomnia,
Liver and Kidney Trouble and all nerve affections and dis-
eases due to poor circulation. Explains how to enjoy the
famous electric baths and beauty and health massage at
home at little cost.

THIS
BATTERY

This book also lists the latest improved Batteries (Prices *1.9j
to $19.50), which we send Prepaid and allow 10 days free trial.

DETROIT MEDICAL BATTERY CO.
109S Kajestic Bldg., Detroit, Mich.

Write today jot ©Ki' free book.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Building Material Bargains
(gjgffifefegafeg

S

i
'&

iwrciAtTOTas-BWUB'
AN» r*RJ«2S'SOTTUrS.

MERCHANDISE Or ALL K1MJS.

Through our policy of buying entire factory lots of merchandise and the purchase of

^ a great deal of material at forced sales we come into possession of immense quantities of

S high-grade building material and machinery. Note the various items and prices on this

< page. These and many others in OUR NEW CATALOG (just off the press) , offer an unusual

\ opportunity to you to purchase guaranteed material at low cost. Act now and save money.
2 £%tan m7*MMA DA ' The keynote of our business is every article guaranteed to be exactly as represented
k l/C/#T U l//i rl/l tl f CCi and to prove satisfactory to the purchaser. Any material not entirely satisfactory

* BHHBMiMaHHMMa can be returned for an exchange or refund of money at our freight expense both ways.

? Ready Roofings I Metal Roofings! Roofing Pitch and Roof Coatings

!

Don't Be Held Up!
on t pay an exhorbi-

tant price in order to
have pluinbingand heat-
ins conveniences ia your

Even though you
live in the country they
will cost you little. We
sell all the material, give
you blue prints and spe-
cifications that enables

to easily install

outfits.

yy-;^vL^^g

"Best Yet
Roofing is a very high-grade wool felt

roofing thoroughly saturated with Gilsonite
asphalt and coated with a secret rubber
on both sides. Nothing better of this class
manufactured. Each roll complete with nails
and cement. Price: One-ply $1.20 per »q.

,

$1.40 per sq., three-ply $1.75 per sq.

We offer our Central Brand Flint Surfaced As-
phalt Roofing, the highest grade of its kind,
each roll complete with nails and cement.

Price: One-plv $1.20 per sq., two-ply $1.45 per sq.,

three-ply $1.80 per sq. We offer Roofing Mill Ends
of either the rubber surfaced or flint coated roofing

at:C.ie-ply 95c per sq., two-plv $1.10per sq., three-
ply $1.40 per sq. Sample* free—charge* prepaid.

Diamond C Brand
II

«., Roof Coating
" if Will preserve any kind

Galvo Rubber A Fortunate Purchase !j
We have just purchased 2500 rolls of the

highest grade roofing made by oneof the lead-
ing manufacturers. It is thickly coated with
crushed grit. The body of the roofing is a
very heavy felt, heavier than the ordinary
three-ply. and it is thoroughly saturated with
Gilsonite asphalt and coated with the secret
rubber coating. The roofing has ruboer sur-
faced back and grit coat on top, and weighs
about 80 lbs. to the sq. One of the biggest
mail order houses is advertising a roofing
similar to this as their celebrated "Marble
Coat Roofing." Their roofing weighs about
58 lbs. to the sq. Our roofing weighs about 80
lbs. to the sq. Note how much heavier and
stronger. Their price is $2.25 per sq. Our
special price on this roofing while it lasts,
$2.00 per sq. It is strictly perfect stock, not
mill ends and is complete, with nails and
cement. Sample* tent free—charges prepaid.

Steel Roofing
Only $1.50 per sq.
These are good second-hand
sheets of heavy weight, free

from nail holes, painted on
both sides. Price per 100 sq.

per 100 sq. ft.,

8mm*— in nil
ft., fiat sheets $1.
gated sheets $1.75. Highest grade,Brand New gal-

vanized roofing made of oren hearth process, box an-
nealed, the very best process of making metal roofing.

Price per 100 sq. ft., fiat sheets $2.85. Price per 100

sq. ft., corrugated sheets $3.10.

Goal Tar Roofing
Pitch

Genuine Straight Run American Coal
f

Tar Roofing Pitch. Best grade obtain- I
able, not only for repairing leaks in 1

any kind of shingle or tarred roof, but
the finestthirgfordipping fence posts.
Sold only in full barrels of from 300 to
400 pounds. Price per 100 lbs. 65c.

Deadening Felt and
Tarred Sheathing

Our catalog gives the price of all the
different grades. Special Bargain No. 2275

Red Rosin Sized Sheathing per roll of 500
square feet. 33c.

r. Hot Water or Steam Heating Plants
- Bath Room Outfits V&VlZTot'Xr^SSSStfS^W^r

You can have a modern hot water heating plant in your
home, even though you live away from a city. The cost is low.
Fuel bills reduced one-half. Install it yourself. It's easy. Now
is the time to prepare for next Winter. We will furnish an estimate

free. You will save 507c by dealing with us. Write for information

blank now. You take no chances. Our contract plainly states that

the plant will furnish the temperatures required in every room. We
"""

supply free of charge all the material should any be required to

bring the plant up to our guarantee. Each plant is sold on a year's
trial. If not satisfactory we will refund the entire purchase price.
Complete working drawings free. We loan complete tool outfits to

do the work. You can install the plant at odd times and have it

ready for cold weather. Better heating plants cannot be bought at

twice our price.

Glazed por- Pneumatic Water Supply
cclaln Basin o.»*.#»»--«-.
sowfi-w, Systems

We will furnish yoa
with a complete pneu-
matic air pressure
supply outfit that
will furnish y

carry all kinds of
i bowls for
le lavatories.

H-inch round patent overflow rubber
plug like cut each 75c. All other

the

Hot Water Heater
Hot water heat com-
bined with your fur-
nace. Our cast iron

all sizes.

be fitted in your
lace so that you

can put hot water radiators in those
cool rooms and make a perfect heat-
ing phvnt out of your present poor
furnace. Prices the lowest.

Contractor's Ditch

Pumps
and di apraghm
sewer pump will

handle any kind of
muddy or gritty

water or sewerage.
Can't stop up. Ca-
pacity 1,800 gall,

per hour.

Price $11.50

Low Priced Gasoline
Engines

Our Waterloo a aso lmo
Engines are the most simple and
perfect-operating small injinc on the
market. You just start the engine and
it runs automatically.
2 H. P. water coaled or open jacket,

frost proof, only $47.50.

running wat
same as city watei

works. Prices

range from $40
upward. We
will furnish yon
complete house
plumbing outfit

like shown in this picture, including the pneu-
matic water supply system, the bath room out-

fit, the kitchen sink and range hoiler and all the

pipe and pipe fittings to install—$125 upward.

Band Saws
Twenty Inch com-

bined foot and belt
power band sew, the

best band saw for carpenter
and contractors on the mar-
ket Has ratchet pulley
foot treadle and it is impos-
sible to get on a dead centre
Every downward stroke
of the treadle moves saw
blade about eight feet.

Vnlimited power and
speed can be obtained.
Machine, all complete,
with two blades.

Price $48.55.

Our Free Catalog No. 123
shows plain net prices on every arti-
cle. Write for it today. We also handle
light and heavy machinery, gasoline
engines, windmills, etc.

We Guarantee
Our Goods

^ItyrcAnety^qprt Q. ™J*?tt.*IT?.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Hess Sanitary£%Locked
Something New For Your Home

Medicine)
Cabinet J

Made of Solid Smooth Steel—Finished in Finest Everlasting
Baked White Enamel—Inside and Out—Has Ad-

justable Enameled Steel Shelves

Better Than Wood and Costs No More
No home is complete without a Hess
Sanitary Bath-Room Locker. It is

germ and vermin proof.

Style "A" Locker is made to recess into the
wall and projects one inch from face of wall.

It has a beveled plate mirror 16x24 inches
and measures 19^x24^ inches inside. Below
the mirror is an open shelf 19^x6 inches.

Style "B" is the same size and finish, made
not to recess into the wall, but to be suspended
on the wall.

Price of Style "A" $8.00
Price Style "B" 9.00

Without Mirror deduct $1.50
Without Open Shelf deduct §1.00

Order of your dealer. If he will not supply
it send us the price and we will ship the locker
direct to you, prepaying freight charges any-
where east of Missouri and north of Ohio
rivers.

Send For Illustrated Circular

•""
i

1 jf

= ! 1

:
J is

We are makers of the Hess Steel Furnace. Important booklet,
"Modern Furnace Heating" Sent Free.

Hess Warming & Ventilating Co.,
912 LTacoma Bldg.

CHICAGO

This Complete Electrieal Experimental Outfit for $5.00

INCLUDES

1—Magneto Generator.

1 1 5 volts, one ampere, test

through 10,000 ohms.

1—Solenoid Magnet, { lb.

1 —Small Motor with Pulley.

4—Pair Electro-Magnets.

2—Miniature Lamps.

2—Miniature Sockets.

1—Test Lamp and Socket.

1—Permanent Magnet.

1—Electric Bell.

1—Push Button.

1—Coil Wire.

1 —200 Page Dictionary.

1—250 Page Diagram Book.

1—Box Swedish Iron Filings.

1—Switch.

6—Brass Binding Posts.

Western Electric Salvage Co.,

$15.35 Value
for $5.00

100 Watt A. C.

Generators $3.00

Send, for Catalog of

Experimental Outfits

Chemistry of Batteries

27 articles $10.00

Magnetic Outfit with 10

different Magnets, book
and instruments, $7.00

SPECIAL $5.00 POL-
ARIZED RELAY, two
windings, can be used

on Wireless.

PRICE $2.00

New No. 1224 South Washtenaw Ave.

CHICAGO, ILL.

>r our Mutual Advantage mention Popular Electricity when writing to Advertisers^
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This Martha Washington

Electric Portable Lamp
is only $3.85

This is one of the most beautiful Electric portable lamps
ever made to sell at so low a price. Base and standard

are modeled in simple Colonial lines of unusual beauty.

The shade is of a delicate straw tint, so arranged that

white light is thrown downwards for reading; while a
softer light is diffused

upwards and sideways
for general illumination.

Price only $4.35, ex-

press prepaid.

Old Vienna Portable Electrolier
This unique and very artistic little lamp has been de-
signed upon simple, yet most graceful lines. It may be
hung on the wall or stood on a table. The socket may
be tilted at any angle desired. Shade is frosted glas?

with leaded effect. Standard finished in handsome Brush
Brass effect. Very popular for hall, library, desk,
dresser or boudoir light. Price $4.00, express prepaid.

Electric Couch
Bracket
This ingenious Couch
Bracket for Electric Light

has several uses. It may be hung upon the back of a bed
to afford light to reclining readers. Or it may be placed

upon the table or used as a piano lamp for illuminating

music. Handsomely finished in antique brass, with cord

and plug attached for $6.10, express prepaid.

The DIM-A-LITE Saves Current

Why should you burn a 16 candle power lamp, when a

medium or dim light would serve the purpose as well? Every
user of electric light will readily appreciate the advantage of

being able to turn it down like gas. A dim light can be main-

tained in the hall, bathroom or sick chamber at a saving of

70% by using the Dim-a-lite—a plug device that screws into

any Edison base socket. A slight pull of the cord gives either

a high, medium or low light as desired. Nothing to burn out

or replace. Makes every lamp a turn-down lamp. Gun Metal

finish. By mail, Price $1.00.

Electric Shop, &"52K3! Chicago, 111.

For our Mutual Advantage mention Popular Electricity when writing: to Advertisers.
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Immediate shipments made from the factory ana branches. Do
not forget that on Tungsten and Tantalum lamps we

will bill at the rates of your contract, regardless

of what licensed manufacturer it may
be with, and that our deliveries

will apply thereupon.

All

Sizes

Write for our September 1st list of

reduced prices on the new improved

Fostoria Tungsten Lamp

The Fostoria Incandescent Lamp Co.
FOSTORIA, OHIO

ATLANTA, OA., 1328 Empire Building. ST. PAUL, MINN., 185 SSast 4th Street

ST. LOUIS, MO., 1531 Pine Street

NORFOLK, VA., 78 Commerce Street OAKLAND, CAL., 12th and Clay Street

CHICAGO, ILL., 211 Lake Street

AGENCIES EVERYWHERE

I Or our Mutual Advantage mention Popular Electricity when writinc to Advertisers.
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VIBRATION IS LIFE!
Read What Others Say

Here are a few of the hundreds of unsolicited

testimonials from people who have used the
White Cross Electric Vibrator and know what it

has done. It will do the same for you.

PARALYSIS TREATED BY VIBRATION
Tjpon the request of my sister, -who urged me to use her great

Electric Vibrator on my son when 1 was thoroughly hopeless of

his cure from physicians' treatment, I write you this recom-
mendation. My son is 16 years old, and eight months ago be-

came paralyzed from the after-effects of diphtheria. He was
so badly afflicted that his arms and limbs were twisted out of
shape and was confined, all doubled up, in his bed. Medicine
and attention did no good, and I had become discouraged in all

ways. After treating first his spine at the base and then his

limbs with your .vibrator he felt such re ief that I kept up the
treatment regularly, with the result that we soon had him
around in a wheel chair. Next he was going around on
crutches, and now, after three months' treatment, he is going
around with a cane and will soon be entirely cured.

3122_Indiana]Ave., Chicago. MRS. C. KNIGHT.

WHAT A DOCTOR SAYS
I have received your Vibrator, and to say that I am well

pleased with it is not enough. I wish I could tell every phvsi-
cian justh w bad he needs one in his office. I am sure he
would not hesitate to place his order for one at once.
Longmont, Colo. DR. W. H. EASTER.

VIBRATOR BEST FOR RHEUMATISM
My husb'nd uses your vibrator for rheumatism and says he

never had anything so good in all his experience. I would not
he without it myself, as I find it is good to relieve stomach
pains, back ache, and besides 1 continually use it for face
massage. I used to go down town for that.'while now I save
the money and the time, besides being comfortable in my own
home. MRS. S. H. BROWN,

2935 Vernon Ave., Chicago, 111.

Here Is a Picture of the wonderful
WHITE CROSS ELECTRIC VIBRATOR,
the only vibrator in the world which combines the three great
forces of Vibration, Galvanic and Faradic Electricity. This is

the very same machine which has cured thousands of cases
which had been given up by the best physicians as incurable.

Read the letters above, then send the free coupon at once.

The secret of the ages has been discovered in
Vibration.
Great scientists tell us that we owe not only our

health but even our very life to this wonderful force.
Vibration gives life and vigor, strength and joy

to everyone.
Vibration is the most marvelous curative agent known. It is the rem-

edy provided by Nature for all illness and disease. It cures like magic.
Simple, sure and inexpensive—it banishes drugs and doctors forever.

The White Cross <%

Electric Vibrator
On Free TriaiF
This wonderful instrument gives you the three
greatest natural curative forces in the world-
Vibration, Faradic and Galvanic electricity.
We want to prove to you at our expense what the great

White Cross Electric Vibrator will do for you. We want you
to actually feel its invigorating, health-givine thrill coursing
through your own body. Wewantyou
to see for yourself how quickly it re>

moves pains and aches—how marvel
ously it cures. We take all the risk

CuresThese
Diseases

Rheumatism, Headache,
Backache, Constipation,
Kidney Disease, Lumbago,
Catarrh, Scalp Diseases,
Skin Diseases, Deafness,
Weak Eyes, General Debil-
ity, Nervousness.

A Vibrating Chair Free
With the White Cross Vibrator you can make a

perfect vibrating chair out of any chair. A chair

which will give you the same results as the kind
used in the biggest hospitals and sanitari-

ums. You cannot do this with any other vibra-

tor in the world. Swedish Movement right

in your own home. You can give yourself the
very same treatments for which specialists and
sanitariums charge from $2.00 to $3.00 each.

The nervous, irritable, worn-out man or woman
will obtain quicker and more permanent benefit

from a few minutes each day in the vibrating

chair than from hundreds of dollars worth of

medicines.

This Valuable Book, "Health
antl Beauty/' NOW
SENTFREE This wonderful

book describes
the human body in health and disease so
plainly and clearly that anyone can un-
derstand. It tells how to get healthy and
beautiful and how to keep so. This book
tells you what vibration will do for you and
how you can get the White Cross Elec-
tric Vibrator sent right to your home
for an actual free trial.

SIGN this COUPON
Get this valuable free book at once. No matter how

healthy you may be now, the time will come when you
will need this book badly. It may save your ^^^

life or the life of some of your loved * tm™
ones. Learn all about our offer— f\
the most astounding and generous M fr-

offer ever made. Don't wait. f&
Don't delay. Sign the coupon tjo

LfNDSTROM
SMITH CO.,
253 LaSalle Street, ft

Dept. i4cr ^T
CHICAGO, iX

5/ LINDSTROM
/?/ SMITH CO.,

M 253 LaSalle St.,

Dept. 1407.
CHICAGO, ILL.

Without obligations on me please

send me free your special re-

duced price offer, free Book on Health
and Beauty, treatment of disease by

ILL. fffi/ vibration and electricity, and complete

f& / catalog

/ Name

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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TryOne Free
before you buy. Carry

in your pocket for ten days, try it

test it—make it sell itself to you or

return it to the dealer. That's the

way I want to sell my pens.

GEO. S. PARKER

The Parker is the one foun-

tainpen without limitations.

"Whatever your work is—

no matter what may be the

special requirements, you
, will find a Parker especially

l designed and adapted for it,

I and it will give good service,

save your time, and be an
ever-ready, efficient con-

venience. Besides all this, the

.distinctive feature of the Parker,

the characteristic setting it

apart from all other foun-

tain pens is its perfect
cleanliness* which is due to the lucky

curve,

PARKER

FOUNTAIN

PENS
You can see here in the
illustration what the lucky

, curved ink-feed.

Ink-feeds of all other foun-
tain pens are straight. The

difference between straight
ink-feeds and the lucky curve is this—
when you return a straight ink-feed pen
to your pocket ink sticks in the feed un-
til forced out into the cap by air ex-
panded in the reservoir by the heat of
your body, but,with the Parker, the lucky
curve is self-draining, clearing itself of
ink and giving air free passage.

Consequently you will never find the
cap of the Parker full of ink, never soil
your fingers or linen.

FREE TRIAL ^ V
h
j
s

bra^
n
„

days' free test. Select a pen at a Parker
dealer's today. If you can't find a dealer,
write me the name and address of your
stationer, jeweler or druggist, and I will
arrange for you to select from an exten-
sive assortment.

Standard, self-filling or safety from
SI. 50 up, according to ornamentation.
Beautiful catalog free. See a dealer or
write me today.

n^ilnre Write for our special proposition
L/Cdieia-- to Jirst 1SOO new dealers.

PARKER PEN CO., Geo. S. Parker, Pres.

202 MILL ST., JANCSVILLE, WIS.

A Practical

Christmas Present

Unlike All Other Vacuum Cleaners
This wonderful little machine works on the only prac-

tical cleaning principle, because it combines brushing with
sucfion.

A brush like the one in the usual carpet-sweeper, rapidlv
revolved by a small motor, brushes up the pile of the
carpet, loosens adhered dirt and gathers in dust, burnt
matches, cloth cuttings, paper scraps and large particle-
of dirt, which the ordinary vacuum cleaner cannot take
up, on account of the narrowness of the suction opening,
and liability to clog the pipes. The powerful suction fan
behind the brush of the Hoover Electric Suction Sweeper
sucks up fine dust, dirt, scraps, everything, into the dust bag.

UCTION
Ilectric\?WEEPER

For All Houses Wired for Electricity

Price $70 Extra Attachments $15 per Set

The unique brush action followed by the powerful suction fan
brightens and freshens the carpet, and by leaving the pile of the
carpet upright as when new, greatly lengthens its life. Xo other
cleaner has this feature.

At a cost of 3 cents a week you can thoroughly clean
your house. Simply attach the wire to an electric light socket,
turn on the current, and run the machine over the carpet. No
dusting afterwards. Extra attachments for cleaning curtains and
pictures on the wall. Special nozzle for blowing up pillows, mat-
tresses and drying hair. Brush for polishing hardwood floors.

Write for Free Trial. Our dealers will be glad to demon-
strate, but where we have no dealer will ship the Hoover Electric

Suction Sweeper direct. If you are not satisfied, return it at our
expense, and the trial costs you nothing. Orders for machines on
trial will be filled in order received. Write today for booklet and
full information about trial plan. Do not delay if you want a
machine promptly.

The Hoover Sweeper is a practical Christmas present and a gift

that will be greatly appreciated. Surely nothing more pleasing
could a man give his wife.

ftp a] pre !
°"ly

• agency for the only practical cleaning device

little open territory left. If you leant the

jor the only practical
i

made, -arile at once jor terms and special proposition!

Hoover Suction Sweeper Co.
Dept. 34 (8) New Berlin, Ohio

For our Mutual \dvantntrc mention Popular Electricity when writing to Advertisers.
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Aflotor

POWER
EBNOMY

Your customers wouldn't hire six men

to do the work that two could do with ease. Yet perhaps

they continue to use six horse power to drive distant machines

by old line-shaft methods, that only require about two horse power,

when driven by our adjustable speed motors.

Why not go after this trade? It's profitable and comparatively easy

to land. Here are the talking points.

FQ&T WAYNE
MOTOR, DRIVES

eliminate friction losses « provide wide speed adjustments — allow you to locate

machines where work is — increase the output and cut in half the cost of operation.

We have a bulletin "Motor Drives" that contains a lot of mighty val

uable information and we want to send one to you. Write for it now.

Fort Wayne Electric Works
1404 Broadway, Fort Wayne, Indiana

BRANCHES
Atlanta Cincinnati New York San Francisco St. Pai

Boston Grand Rapids Milwaukee Pittsburg Seattle Syracuse
Chicago Madison New Orleans Philadelphia

St. Louis Yokohoma

828

For our Mutual Advantage mention Popular Electricity when writinglto Advertisers.
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An Interesting Proposition

As adopted by the fire un-
derwriters of the United
States. Contains the Na-
tional Electric Code
plained with numerous
illustrations, with the neces-

sary tables and formulae

? for outside and inside

wiring and construction

for all systems. Over
150,000 Copies Sold.

You Can Have Your Choice

Up-to X-date and most com-
pi e t e Xbook on "Wireless'
yet pub Xlished. Full direc-
tions for X constructing ex-
perimentalXsets, and various
apparatus X winding spark
coils of all X sizes and di-
mensions, X tuning of
wireless sta X tions, etc.

Includes Naval X Station
rules, with codes, X etc.,and
several chapters X on wire-
less telephony.! All in
simple language. X 200

pages, fully ll X lus-
trated, with

additional
full page ~"^»^^ half-'
tones showing
installation of
"Wireless" in the U. S.

War Ships and Ocean
liners.

Three ^^volumesX in
one. _j^ Con M tain-

ing Elec / tricity,

Voltaic f Electric-
ity and Mag M netism.
Everything J simply ex-
plained. X For the be-
ginner f in the Electrical
Trade M this book is what
you M want. Over 280
pag M es fully illustrated.

One of the latest and
most valuable works on
electricity for the ama-

teur or practical electri-

cian published. Tells you
in easily understood lan-

guage everything you should know
about various electrical instruments

and apparatus of all kinds, with

instructions for conducting inter-

esting experiments with inexpen-

sive materials and tools easily ob-
tained. 206 pages, fully illustrated.

of these Practical
Books on Electricity—

the best of their kind
—with a Handy Elec-

trical Dictionary (see

small cut) containing

over 4800 electrical
terms and phrases
with 7 pages of dia-

grams—if you will
send us

One Paid Yearly

lo

AT ONE DOLLAR
(Canada SI. 35, Foreign $1.50)

And 25c additional to cover packing and ship-

ping charges on the books.

The subscription must" be for some
one not already a subscriber to POPU-
LAR ELECTRIC! iY and your own sub-
scription will not do. Wc give you the
boots for getting us a new subscriber—
not for subscribing yourself.

POPULAR ELECTRICITY appeals to
all classes of readers—has something of
interect for everybody. Your friend

—

neighbor—business associate—fellow em-
ploye—any one of the people with whom
you come in contact—only needs to have
you cr.ll attention to our magazine to be-
come interested and give you a subscription.

A few minutes work will win you the books.
Many of our readers have already taken
advantage of this offer. Why not you?

Don't let this chance slip. Select the
book you want, send in the subscription
with remittance (including the 25c for
charges) and we will forward book and
dictionary at once.

POPULAR ELECTRICITY PUB. CO.
Monadnock Block, Chicago, 111.

Gentlemen: Enclosed find S for which send
P )PULAR ELECTRICITY to (subscriber's name and
a.dress here).

Name Town
Bt&No State

Send me HANDY ELECTRICAL DICTIONARY
and (name of book wanted)
as per your special offer. (P. E. 9-'09.)

Write your name and address plainly on space below.

Name Town.

St. & No State

.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ELGIN WATCHES crem
\

P. S. HARRIS,
Pres. Earris-Goar Company.

The House that sells more
Elgin Watches than any other

firm in the world.

BIG SPECIAL This Month
17-Jewel Elgin only $14.5°

Let me
send!you this High-Grade
Genuine Elgin 17-Jewel
Watch in Hand Engraved
case on f>ee Trial.

This watch has 17 genuine ruby jewels, micromet-
ric regulator, patent Breguet hairspring; is factory

tested, finely finished throughout and regulated to the
second.

%JkfmeS'Jr4£k ^/l/fai/ for our Bi* Free WatchWW rlftCr ftWCfJr Catalog. It tells all about
our Easy Credit Plan and how we send Elgin 19-Jewel B. W.
Raymond and 21 and 23-Jewel Elgin Veritas everywhere on

Free Trial, without security or one cent deposit. Positively Guaranteed to Pass any Rail-

road Inspection.

We ask no security and no interest}—just plain honesty among men. Our Elgin Watches
are so well known and our CREDIT PLAN so Easy, Simple and Fair, that no matter
where you live or how small your wages, we will trust you, so that you and every honest
man and woman can own a High-Grade Elgin Watch in a beauitful Guaranteed 25-year Gold
Case and wear it while paying for it in such small payments that you never miss the money.

Sfff&SS 0° MONEY DOWN
You assume no risk whatever in dealing with us, because, before you buy or pay one cent,

we place the watch right in your own hands and let it do its own talking. Elgin Watches
are made strong and accurate. They will stand hard usage and last a lifetime. This is

the reason we can send them on approval and Guarantee Safe Delivery. If we were hand-
ling a flimsy, off-brand watch we could not make this guarantee and sell them on credit.

You Cannot Afford to Buy an Unknown, Off-Brand Watch at all 1

You cannot afford to buy a watch of any kind until you have our Catalog and Prices,
<

for we are the LARGEST WATCH HOUSE IN AMERICA. A +
We Sell Only Genuine Elgin Watches, and our Catalog contains the

True Factory Description of Every High-Grade Elgin Watch made. It is Free. +

Just Your Name l^>^
and AddressBARGAINS FOR WOMEN

ETVERY woman should send for

our FREE Catalog, because it

will pay you to have our Prices

and Easy Credit Plan. It enables

you to buy Diamonds, Watches,

Solid Gold Jewelry, Silverware, etc,

and pay for them out of your pin

money. Write Today for
Catalog. Do it NOW!

HARRIS-GOAR CO.

on a Postal
or the COUPON

wiU bring you our CATALOG ^^V°^BIG FREE
and a photograph and history of the
Elgin Factory, Largest in the World. M f

Harris-GoarGo./

1371 GRAND AVE., //ri
Kansas City, Mo. ++/&$$&

WcV

ASS?

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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'5S31 LUMBER
andMILLWORK
FOR THIS FINE HOUSE

Including Architect's Plans, Blue Prints and Complete Specifications
The above offer is an example of the tremendous saving on material for any
size and style of house, if you buy direct from us. Anyone can take our Free
Book of 44 Complete Plans and figure from our Catalog the exact cost of mate-
rial for any house there shown.
We will furnish all the material needed to build this handsome home complete
with porches and art windows, as shown above, for only $619. This includes all

the Millwork and Lumber to build this house, together with correct and easily
understood Plans, Blue Prints and Specifications. See Floor Places in space at the
right. Undoubtedly the greatest house bargain ever offered. Our prices save
you at least half. A house like this is easily worth $3,000 when finished. We
carry a tremendous stock and can ship promptly, at lowest prices in America

Direct from World's Largest Building Material Plant
Quality, Safe Delivery and Satisfaction Guaranteed
We sell over a million dollars* worth of building material a year. We have no
traveling men—sell only for cash. We are the only large sash, door and lumber
concern selling direct to the consumer. Our low prices will save you big money.
We have customers in every locality. Ask any of them about our goods, our
methods, our prices, our guarantee, our prompt shipment. Your local banker
or any bank in Davenport, Iowa, will tell you we are responsible. See our
rating in Dun and Bradstreet. If goods are not satisfactory we guarantee to
refund money and pay freight both ways. You take no risk. Why pay double ?

We Undersell Everybody aon Guaranteed
Building Material. We Ship Everywhere
No other concern can duplicate our prices. We control our sources of timber
supply and operate the largest building material plant in the world. We ship
direct from our own warehouses and lumber yards. All our material is guaran-
teed up to the official grades of the Sash & Door Manufacturers' Associations.
Our lumber is first air-dried, then put through a scientific drying process.
There is no "come apart" to our work.

Write for Grand FREE CATALOG
of 5,000 Bargains in Materials for

New Buildings or Remodeling Old Houses
Write for this great Free Millwork and Building Material Catalog, which pictures,

describes and puts a bargain price on over 5,000 different building material
items. Saves you the huge profits of the retail dealer. Offers everything
needed to build, remodel or repair, at an actual saving of 50 to 75 per cent.

May save you hundreds of dollars. An endless variety of styles. Latest archi-

tectural ideas. Many illustrations in colors. Tells how to order correctly.

Makes everything plain. Gives freight rate to your nearest shipping point.

A postal brings you this valuable catalog by return mail—FREE. Write now.

Gordon -Van Tine's Famous Book of Plans FREE!
44 Complete Houses, Bungalows, Cottages, Barns
The most popular collection of plans for beautiful, practical homes. Up-to-the-minute
in style. Correct in every detail. Designed by licensed architects. Don't build until you
see there handsome homes. The complete Book of Plans mailed free on receipt of 10

cents to cover cost of packing: and postage. Send for it.

FloorPlans of House
See Fine Arrangement

I_

jeero/vo-r/?^ • PLMJV-

$1667 Build" Above House Complete

GORDON-VAN TINE CO.. 1815 Case Street, DAVENPORT, IOWA

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A Book of Valuable Ideas
forBeautifying the Home

WE will send you free of charge our

book "The Proper Treatment

for Floors, Woodwork .and

Furniture," two sample bottles of

Johnson's Wood Dye and a sample of

Johnson's Prepared Wax.
This text book of 50 pages is very

attractive—80 illustrations—44 of them in

color.

The results of our expensive experiments

are given therein.

There is absolutely no similarity between

Johnson's WoodDye
"stains"

of the
and the ordinary "stain." Water
and spirit "stains" raise the grain

wood. Oil "stains" do not sink below the sur-

face of the wood or bring out the beauty of

the grain. Varnish "stains" are not stains at

all. They are merely surface coatings which
produce a cheap, shiny, painty finish.

Johnson's Wood Dye is a dye. It penetrates

the wood; does not raise the grain; retains

the high lights and brings out the beauty

For artistic coloring
of all woods in the
following shades:

No. 126 Light Oak
No. 123 Dark Oak
No. 125 Mission Oak]
No. 140 Manilla Oak
No. 110 Bog Green
No. 128 Light Mahogany
No. 129 Dark Mahogany
No. 130 Weathered Oak
No. 131 Brown Weathered Oak
No. 132 Green Weathered Oak
No. 121 Moss Green
No. 122 Forest Green
No. 172 Flemish Oak
No. 178 Brown Flemish Oak
No. 180 Silver Gray

of the wood.

Johnson's Prepared Wax
will not scratch or mar. It should be applied with a cloth; dries instantly

—rubbing with a dry cloth gives a velvety protecting finish of great

beauty. It can be used successfully over all finishes. <$>&We want you to try Johnson's Wood Dye and Prepared Wax ^. <>$^
a,t our expense. Fill out the attached coupon being careful c°^.^

N

to specify the shades of dye wanted,
promptly the booklet and samples,

until you have mailed the coupon.

We will mail you &
promptly the booklet and samples. Do not pass this page

s« ^>%°°^><i

>

S. C. Johnson & Son
Racine, Wis,

"The Wood Finishing Authorities "

r
& l

SF
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DRAFTSMA
Will INSTRUCT PERSONALLY
limited number selected, ambitious mer

Practical Drafting, Detailing, Desipii

Draftsmen Drawing $125-$ 150 Monthly
Are NOT MADE in Schoolrooms,
Are NOT MADE by Reading Books,
Are NOT MADE by making Copies,

_

Are NOT MADE at home drawing pictures

from printed book lesson.

LET ME TELL YOU:
It requires actual, practical, up-to-date

DRAFTING-ROOM WORK to train YOU
gain the PRACTICAL EXPERIENCE that y<

employer will demand of you.

FREE
This $13.85

DRAWING OUTFIT
and Free Position

As Chief Draftsman of Engineering firm I kn
exactly the Quality and Quantity of PRACTICAL traini

knowledge and actual up-to-date experience (not sch

knowledge) you must have, in order to obtain a gc

position and advance to highest salary.

j
. INSTRUCTIONS UNTIL COMPETENT and

PLACED in POSITION at above Salary

DON'T waste TIME and MONEY trying to leard

from books or printed "STUFF" you can only learn o*

PRACTICAL WORK which I furnish you.

*H=s CHIEF DRAFTSMAN
Div. 10. Eng's Equip't Co. (Inc.), Chicago

For our Mutual Advantage mention Popular^Electrlcity when writing to Advertisers.
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ANDRE MARIE AMPERE
French Physicist, Mathematician and Naturalist

Ampere invented the astatic needle, of great value to science. He demon-

strated that two currents of electricity passing through parallel conductors have an

attractive or repellent influence upon one another according as they move in the

same or opposite directions. He also made distinguished observations on terrestrial

magnetism and earth currents, and established the connection of magnetism and

electricity.

Andre Marie Ampere was bom in Lyons, France, January 22, 1 775, at the

beginning of the American Revolution, and was destined to play a conspicuous

part in the study of those forces and laws of Nature which were to so materially

contribute to the peaceful revolution of the industrial world, and elevate his name
and spirit into the company of the immortals.

He displayed his mathematical powers in early boyhood and attracted much
public attention by one of his first essays "On the Mathematical Theory of Games
of

t
Chance." He gave the name Electrodynamics to that field of science in his

"Theory of Electrodynamic Phenomena Deduced from Experiments." He also

wrote on the "Undulatory Theory of Light," and an "Essay on the Philosophy

of the Sciences, or an Analytical Exposition of a Natural Classification of all

Human Knowledge."

He suggested the possibility, after his distinguished discoveries in electro-mag-

netism, of transmitting electric currents for signaling purposes by electro-magnetic

apparatus, between distant points, which was realized in modem telegraphy.

Michael Faraday subsequently worked out the fundamental principles of electro-

magnetism by his extraordinary labor and results in experimental research.

Ampere was a man of deep emotions. His father was beheaded in France in

1 79 1 during the revolution, producing in the young man a condition of great men-
tal depression. From this after the lapse of a year he was restored to new life

and energy by his readings of Rousseau and his love of Nature.

Later in life, again, this state of unhappy despondency fell over him from the

death of his wife, whom he dearly loved.

He was distinguished and honored, a teacher and professor of great ability,

Chevalier of the Legion of Honor, elected to the Academy of Sciences and her-

alded throughout the scientific circles of Europe for his discoveries in the field of

electromagnetism and electrodynamics, and his announcement of Ampere's Rule,

named in his honor by the leading body of scientists of [his day. The ampere,

named after him, is the unit of strength of an electric current.

Ampere was described as a man of genial disposition and noted for his sim-

plicity of character. He died in the year 1 836, at the age of sixty-one.



Elementary Electricity

By PROF. EDWIN J. HOUSTON, Ph. D. (Princeton)

CHAPTER XVIII.—SINGLE AXD DOUBLE-FLUID VOLTAIC CELLS

As its name indicates, a single-fluid voltaic

cell has a single electrolytic fluid into which

its metals are dipped. There is required

therefore a single vessel or cell only, to hold

the electrolyte. In a double-fluid cell, how-
ever, when two different liquids are em-
ployed, it is, except in certain cases, neces-

sary to employ two separate vessels to con-

tain them. There are a great variety of

both single and double-fluid voltaic cells,

some of the more important of which will

now be described.

Volta's original zinc-copper cell has un-

dergone many modifications. In order to

permit the zinc to be readily lifted out of

the liquid, and thus avoid local action when

FIG. I 10. WOLLASTONS BATTERY

the cell is not in use, various plans were
adopted. In some cases the two elements

were mounted on a suitable support. A
voltaic batten' of this character, represented

in Fig. 116, was devised by Wollaston.

The copper plate was bent so as to cause
it to come near both sides of the zinc plate,

accidental contact being avoided by pieces

of wood placed as shown. Placing the nega-

tive plate in this way on both sides of the

zinc decreases the resistance of the elec-

trolyte by an increase in the active surface

of the negative plate, and, consequently,

by an increase in the cross-section of

the electrolyte immediately between them.
Then, too, since this form permits the two

elements to be brought close together, a

further decrease in the resistance of the

electrolyte is ensured, by the decrease in its

length between the two plates.

Where a large current is employed with

only a small E. M. F., a single cell with

very large plates was formerly employed.

In the form devised by Dr. Hare, of Phila-

delphia, two large plates of zinc and copper

were placed on each other, but prevented

from touching by suitably placed strips of

wood or other insulating material. The
two sheets were then rolled in the form of

a close spiral coil. This arrangement not

only possesses the advantage of employing

a large plate in a small space but also places

the copper on both sides

of the zinc plate. The
spiral so formed was then

plunged in a tub of acid-

ulated water and arranged

so as to be readily lifted

out of the water and sup-

ported above the tub when
the cell was not in use.

The terminals or poles of

the cell consisted of wires

placed in good metallic con-

tact with the plates of zinc

and copper, the wire con-

nected with the copper

plate forming the positive

pole or electrode, and
that connected with the zinc, the negative

pole or electrode. Hare called this cell a

deflagrator, on account of the powerful

heating effects he was able to produce with

it-

It may here be said that at the present

time, when powerful electric currents are

required, electric sources consisting of

voltaic cells are no longer employed, it

being far more convenient^to employ elec-

tric sources known as dynamo-electric

machines, which will be described in a sub-

sequent chapter.

A form of single-fluid voltaic cell capable
of yielding fairly large currents for short

intervals of time, is known as the Grenet



POPULAR ELECTRICITY 347

or bi-chromate cell. It consists of a zinc-

carbon couple immersed in an electrolyte

known as electropoion liquid, prepared by
dissolving one pound of bi-chromate of

potash in 10 pounds of water, to which two
and a half pounds of sulphuric acid are

then gradually added. The zinc plate is

placed between two carbon plates, so that

both sides of the zinc are brought near the

carbons. In order to avoid local action the

zinc plate is attached to a movable rod which

permits it to be raised out of the liquid when
the cell is not in use. This cell is capable

of producing an E. M. F., of about 1.9

volts. It rapidly polarizes, however, so

that it cannot be satisfactorily employed for

furnishing current for any considerable

time. In this, as in all other cells in which
zinc is employed, the zinc is carefully amal-

gamated.

There are other forms of single-fluid cells.

These, however, are of comparatively little

importance owing to the rapidity with which
they are polarized. One of them, known
as the Smee cell, consisted of a couple of

zinc and silver inmmersed in an electrolyte

of sulphuric acid and water. In order to

decrease the polarization, the silver plate

was provided with a roughened surface, by
coating it with a thin layer of metallic plati-

num in the condition known as platinum

black. The Smee cell gave an E. M. F.

of .65 volts, and, before the introduction

of the dynamo-electric machine, was em-
ployed to some extent in electroplating or

coating conducting surfaces with thin layers

of metal by electricity.

By far the most important voltaic cells are

of the double-fluid type. As we shall em-
ploy this term it includes not only cells in

which two different fluids are actually em-
ployed, but also those with a single fluid

but in which the negative plate is surrounded
by a solid substance capable of combining
chemically with the hydrogen.

Where two different liquids are actually

employed an additional cell called a porous
cell, consisting of a jar of unglazed earthen-

ware, is employed for holding the depolar-

izing electrolyte.

One of the earliest forms of double-fluid

voltaic cells was invented by Grove, an Eng-
lish physicist. This cell, known as the

Grove cell, consisted of a zinc platinum
couple immersed respectively in dilute

sulphuric acid and strong nitric acid. The
nitric acid was contained in a porous cell of

unglazed earthenware. Polarization was
partly avoided by the fact that before the

hydrogen could be set free, and collect on
the surface of the platinum plate, it entered

into combination with the oxygen in the

nitric acid, and was thus oxidized so as to

form water. The Grove cell is capable of

producing an E. M. F. of 1.93 volts.

Owing to the cost of the platinum em-
ployed for the negative plate, the Grove
voltaic cell was too expensive for extended

PIG. 117. BUNSEN CELL

use. It was replaced by a cell devised by

Bunsen, the German chemist. In the

Bunsen cell, as represented in Fig. 117, the

platinum of the Grove cell is replaced by

carbon. The elements are therefore zinc

and carbon. The zinc is dipped in dilute

sulphuric acid and the carbon in the strong

nitric acid, placed in a porous jar or cell as

shown. This cell will produce an E. M. F.

of 1.96 volts.

None of the cells so far described is cap-

able of producing a steady or constant cur-

rent for an indefinite time. It was not un-

til Prof. Daniel 1, of London, in 1836, em-

ployed the electro-chemical method of

avoiding polarization, that a cell capable of

furnishing a steady current for a practically

indefinite time was produced.

The Daniell constant voltaic cell, as shown

in Fig. 118, consisted of a couple of zinc

and copper immersed respectively in dilute

sulphuric acid and a saturated solution of

blue vitriol or copper sulphate. The two
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solutions are kept from mingling by the

use of a porous cell containing the copper

sulphate. The zinc was made in the form
of a cylinder surrounding the porous cell,

and the copper plate was provided with a

perforated cage supported near its top so

that when filled with a handful of crystals

of copper sulphate the lower portion of the

FIG. ill DANIELL CELL

crystals was immersed in the solution of

copper sulphate into which the copper plate

was dipped. This cell produces a practically

constant E. M. F., of about 1.072 volts, for

an indefinite time, thus showing that all

polarization has been prevented.

The action of the cell is as follows: the

sulphuric acid acts on the zinc, forming
zinc sulphate, and liberating hydrogen gas
which passes through the porous cell. Be-
fore the hydrogen can reach the copper
plate, however, it meets the saturated solu-

tion of copper sulphate which it decomposes,
liberating free sulphuric acid, and deposit-

ing metallic copper on the surface of the

plate. The strength of the sulphuric acid

electrolyte is maintained practically con-
stant, since for every molecule of the acid

that combines with the zinc, a molecule of

zinc sulphate is formed, and sufficient

hydrogen liberated to again form a molecule
of sulphuric acid when this hydrogen de-
composes the molecule of copper sulphate,

for the sulphuric acid liberated passes
through the pores of the cell into the dilute

acid into which the zinc plate is dipped.

As the strength of the solution of copper
sulphate is decreased by its decomposition

of the hydrogen, a portion of the crystals of

copper sulphate is dissolved from the cage

that dips into the solution, thus maintaining

a saturated solution.

In actual practice the metallic copper is

sometimes deposited on the outside of the

porous cell, thus greatly increasing the

electric resistance of the cell. In order to

avoid this an improved form of Daniell's

cell has been devised, known as the gravity

cell, whereby the use of a porous cell is

avoided, the two electrolytes being separa-

ted from each other by their differences

of density, the lighter diluted sulphuric

acid and zinc sulphate, floating on the top

of the denser copper sulphate.

Varying forms are given to the gravity

Daniell cell. That employed in America is

shown in Fig. 119. Here, the zinc has the

shape of an open wheel suspended by suit-

able supports near the top of the glass cell,

while the copper plate, placed at the bot-

tom of the jar, is covered with a few hand-

FIG. 119. GRAVITY CELL, AMERICAN TYPE

fuls of crystals of copper sulphate. An
insulated wire, connected with the copper

plate, passes up through the liquid and
forms the copper or positive pole of the

cell.

The gravity cell will furnish a steady

current for a long time without much at-

tention, it being only necessary occasionally

to throw into the cell a handful of crystals

of copper sulphate, to renew the water on
top of the liquid that is lost by evaporation,

and occasionally to draw off a portion of

the zinc sulphate when it becomes too con-

centrated.

An important double-fluid cell is known
as the Leclanche cell. The voltaic couple is
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zinc and carbon. The carbon element

consists of a carbon plate, placed inside a

porous cell closely packed with a mixture

of powdered carbon and black oxide of

manganese. This packing is sufficiently

FIG. 1 20. LECLANCHE CELL

strong to insure a good electric contact be-

tween the carbon plate and the packed ma-
terial. The zinc consists of a small rod

placed in one corner of the glass jar in

which the porous cell is placed, as shown
in Fig. 120. The electrolyte is sal-ammoniac
dissolved in water, this liquid being poured
both into the outer jar as well as into the

porous cell. The black oxide of manganese
that surrounds the carbon plate acts as

the additional de-polarizing substance.

The Leclanche cell is capable of producing
an E. M. F. of 1.47 volts, and of furnishing

a fairly strong current for a short time.

It is, therefore, suitable for the operation of

such electro-receptive devices as the bells

of burglar alarms, annunciators, etc., that

are only employed for short times; for,

owing to the presence of the black oxide of

manganese, the cell, if left on open circuit

for a sufficient length of time, is completely

de-polarized. The Laclanche cell is there-

fore called; 1 an open-circuited cell, since it

requires to be left on open circuit in order

to be satisfactorily operated.

The Laclanche cell is used in enormous
numbers in connection with electric bells.

When not usedj too frequently it will con-

tinue in satisfactory use for six months or

a year without requiring any attention.

A recently devised double-fluid cell known
as the Edison-Lalande cell, consists of a

couple of zinc and copper immersed in an
electrolyte of caustic potash or soda dis-

solved in water. The copper plate is pre-

vented from polarizing by a coating of

compressed oxide of copper. This cell is

FIG. 121. EDISON-LALANDE CELL

capable of giving a powerful current for

a fairly long time without marked polari-

zation. Nor does it manifest marked local

action when left on open circuit. An
Edison-Lalande cell is shown in Fig. 121.

A variety of voltaic cell

known as the silver-chlor-

ide cell is employed in the

series batteries used for

medical purposes. This

cell consists of a couple of

zinc and silver immersed
in an aqueous solution of

sal-ammoniac or common
salt. The silver element

is formed of a silver wire

that is surrounded by a

mass of fused silver chlor-

ide. The zinc and silver

plates are prevented [from

coming in contact by

pieces of suitably placed

insulating material. The
two elements are placed

inside a rubber jar, Fig.

122, containing the exciting

liquid, a dilute solution

of sal-ammoniac in water.

The advantage of the

silver-chloride cell is to be

found in its portability. As many as

fifty separate cells can be placed in a

fig. 122.

silver-chlor-

IDE CELL
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frame connected in series as shown in Fig.

123, and placed in a wooden box, Fig. 124,

with the entire battery weighing in the

neighborhood of but ten pounds. The

FIG. 123. ARRANGEMENT OF

SILVER-CHLORIDE CELLS

silver-chloride cell can produce an electro-

motive force of 1.03 volts. Owing to the

small size of its cells, however, it cannot

furnish very powerful currents. It is es-

pecially useful when feeble current and high

electromotive forces are required.

The inconvenience of carrying voltaic

cells from place to place has led to the in-

vention of what are known as dry cells

FIG. I 24. BOXING OF SILVER-CHLORIDE CELLS

with which nearly every one is familiar.

This name is a misnomer, since all dry cells

contain water that has been absorbed, by
sawdust, plaster of paris, or gelatine, and
is thus prevented from splashing when
carried about. The electrolyte is generally

a solution of sal-ammoniac and water, and

the couple, like the Leclanche cell, con-

sists of zinc and carbon.

Voltaic cells are sometimes called gal-

vanic cells, and the electricity produced
was formerly known as galvanic electricity.

The use of either of these names is, how-
ever, incorrect, since it was Volta and not

Galvani who invented the electric source

that produces electricity by means of chem-
ical action.

R

®
FIG. 125. SYMBOL FOR REPRESENTING A

VOLTAIC CELL IN CIRCUIT

For convenience the following symbol is

employed in electric diagrams for repre-

senting a voltiac cell. As will be seen this

symbol consists of two lines of unequal
length that represent the two elements of

a voltaic couple, the space between them,

indicating the electrolyte. In Fig. 125, (C)

represents a voltaic cell, (R) a resistance

coil, and (G) a galvanometer, all of these

being placed in series with the voltaic cell.

(To be Continued.)

Hydroelectric Power for Chattanooga

Manufacturing in Chattanooga entered on
a new and greater epoch on June 17th, when
electricity from the 56,000 horse-power plant

at the lock and dam was sent over transmis-

sion wires into the heart of the city. Four
years ago the Chattanooga and Tennessee
River Power company obtained a franchise

to operate in the city, on condition that

electricity be sent over the wires in four years,

and by turning on the current on the 17th

the company fulfilled the terms of the con-

tract, for the four years would not have ex-

pired until the 19th. The plant generating

power, second in immensity only to that of

Niagara Falls, is now in steady operation.
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The Tungsten Life Saver

Filaments of the tungsten lamps are not as

strong and will not withstand vibration and
shock as well as the carbon filaments of the

ordinary lamps, although their efficiency and
light giving properties are far in advance of

anything thus far developed in the line of

electric incandescent lighting. The first

tungsten lamps produced for commercial

purposes were very fragile and would only

operate in a vertical position. Upon the

least jar they were broken. Since then great

improvements have been made, such as

anchoring the filaments, etc., which makes
the lamp much more practicable. HovTever,

spring which also neutralizes any shock re-

sulting from a sidewise or vertical blow on
the fixture.

When Ordering Motors

TUNGSTEN LITE SAVER

they are even now not vibration proof and
accidentally striking the electrolier or bracket

is apt to result in the destruction of the lamp
filament.

The idea to protect the entire lighting

fixture and thus stop the effects of the shock
at a point as far removed from the lamp as

possible has resulted in a little device known
as the tungsten "life-saver." It consists of

a very sensitive coiled spring arranged be-

tween two stirrup-like hangers. This spring

is smaller at the top than at the bottom and
permits of a lateral oscillatory motion in every

direction. The hangers are supported by
this spring and are also free to move in a

lateral direction. The lighting fixture sup-

port is screwed into a receptacle attached to

the strap hangers, the whole device being
fastened to the ceiling.

Any constant vibration as in factories,

engine rooms, etc., is taken care of by the

F To many people a motor is a motor and
in ordering one from the manufacturer they

frequently give little information other

than the horsepower required. As a con-

sequence there is much unnecessary corre-

spondence and delay. It is well to bear in

mind, therefore, that the information given

can hardly be too explicit. Let the manu-
facturer know in the beginning exactly what it

is that you want.

In the first place he must know whether

it is a direct or alternating current motor

that you require. This of course depends

upon the nature of the current that you

have available. Then he must know the

voltage of the circuit, whether alternating

or direct, and the number of horsepower

required. If it is an alternating current

motor give the frequency of the alternations

in cycles per second, also whether it is to

run in one two or three phases of the cur-

rent. The above data as to voltage, kind

of current, frequency, etc., you can obtain

from the lighting company which supplies

your current.

The above are the fundamentals, but

there is other information which it is well

to give the manufacturer. Tell him the

nature of the machine which your motor

is to run; what the speed of the machine

is to be and the size of its pulley (in order

to determine the speed and size of motor

pulley). Explain the nature of the location

of the motor, whether in a wet or dry place,

whether well ventilated or confined, etc.

Also, if the motor must be confined in

close quarters give the dimensions of the

space available. Motors have been shipped

which could not be used because of in-

sufficient room. Also tell whether the motor

is to run steadily on full or partial load.

If there is anything special about the

service be sure and explain it. For in-

stance, if a very heavy torque or turning

power is required to start the machine as

compared with the running power.

If it is desirable that the motor have

automatic starting and stopping devices

mention the fact and the manufacturer,

knowing the conditions of the service, will

be able to suggest appliances for doing this.



Making Old Poles New
The users of wooden poles are suffering

especially from the failing supply of timber

in this country. The qualities required in

a good pole—durability, light weight and
straightness—combined with relative small-

ness are most readily met by cedar. This

wood has most generally been used for poles,

with chestnut as a somewhat distant second:

these woods, in fact, affording over 80 per

cent of the poles used. A result of the

enormous consumption, coupled with the

nut poles are obtained is even narrower,

Pennsylvania, Maryland, Virginia and West
Virginia furnishing the bulk. This means
that the consumer, in addition to paying a

higher price, due to increasing demand and
decreasing supply, must in many cases add
a higher transportation charge.

In 95 per cent of the cases the life of a

pole is determined by decay, and only five

per cent by breakage or mechanical abra-

sion. The point of decay is right above and

STEPS IN THE METHOD OF POLE REEXEORCEMEXT

wasteful and extravagant methods of cutting

and use, has been to restrict the regions from
which the present supply is obtained. The
nearby timber was naturally used first, and
at the present time the supply of cedar poles

is confined almost entirely to the Lake
States, the Northwest and parts of the

Adirondacks. The region from which chest-

below the ground level, as there the structure

of wood is most susceptible to fungi and bac-

teria, which are living organisms and thrive

only in a condition of moisture. Conse-

quently, in practically every case of a pole

which has decayed at the butt the portion

above ground is sound and would be good
for many years' service. Of late years there
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has been much experimenting with pre-

servatives, applied to both the entire pole,

but in most cases to the butt only. Much
progress has been made, and with many
companies the lower portion of the pole

receives one or two coats of some preserva-

tive before setting. The government re-

ports show that in 1907 over 11 per cent of

SECTIONAL VIEW OF REENFORCED POLE

the number purchased received some pre-

servative treatment.

However much good these means accom-
plish, as far as the poles now standing are

concerned (and there are estimated to be
over 50,000,000 poles in use in this country)

it seems very largely an instance of "locking
the stable after the horse is stolen," as it is

impractical to apply preservative treatment
to a pole which has been standing for some
time. When the butt is decayed to such an
extent as to render a pole dangerous, a new
pole must be put in, unless by some process

the butt can be strengthened in an ade-
quate fashion, and the sound upper portion

continued in service.

The Pittsburg reenforcing process for

extending the life of poles already decayed
is one which is gaining ground rapidly and

of the pole is then scraped out. Half inch

steel rod from three and a half feet to six

feet long and pointed at both ends, the upper
end being bent at right angles to form a dog
or point from five inches to six inches long,

are used for reinforcing. The straight end
of the rod is driven into the sound portion

of the butt at an angle by the use of a special

driving tool. The upper portion of the rod

is then bent in toward the pole and the dog
driven in to its full length.

The length of the rod is such as to per-

mit the proper anchorage of its lower end
in the sound wood of the butt and to allow

the portion extending above ground to be

of sufficient length to span the decayed
section of the pole and be driven into per-

fectly sound wood. The points of the rod

are usually driven into the pole from 12

inches to 18 inches above the ground level.

Concrete is filled in around the pole, re-

placing the decayed portion of the wood
and forming a protecting sleeve or envelope.

This concrete extends above the ground
sufficiently far to cover the upper terminals

of the rods and protect them from the action

of the moisture in the air.

The above process is patented and of

course those using it without license would

be liable to infringement proceedings.

Tubelite Reflector

A new type of reflector for illuminating

show windows and show cases is called the

"Tubelite" reflector. It occupies space

only 2\ inches in width and can be made in

any length up to 10 feet, without seams. It

can be turned out with bright, nickel re-

flecting surface, matt finish, or lined with

glass and finished on the outside to match

woodwork. When desired, the reflector is

TUBELITE REFLECTOR

where employed is saving many thousands
of dollars_for the telephone and lighting

companies. The pole to be reenforced is

supported by tripods or held securely in

place by temporary guy ropes or wires; the

earth is then removed for a distance of about
eighteen inches from the sides of the pole

to a depth that will expose the solid portion

of the butt remaining. The decayed portion

supplied with adjustable fittings. Wiring
trough and sockets can be removed without

disturbing the reflector. Another feature is

that standard base tubular lamps are used,

which lamps can be purchased in any elec-

trical supply store, and should a lamp burn
out, there will be only a six-inch unlighted

space. Illuminations from eight to 64-

candle power per foot can be obtained.



How Cities Advertise

Any one riding into the city of Easton,

Pa., over its principal railroad, after dark,

sees the big slogan sign which reads: "Easton

—Citv of Resources." Passengers crowding

out by a firm of central station operators,

who from past experience in other cities,

where their plants are in successful opera-

tion, realize that co-operation between the

CITYOFRESOURCES

s' , * *

to the car windows first see two arrows of

green light shoot out horizontally, pointing

out the breadth of the city. Then a red sun
looms up behind the green horizon. Sud-
denly athwart the sun

the word " Easton"
breaks out in letters

of white light, and fin-

ally as the rays of

the sun die away, the

words "City of Re-
sources" are flashed

forth in a line of five-

foot white letters.

This great sign, in-

stalled through the

co-operation of the

Easton Gas and Elec-

tric Co. and the

Easton Board of

Trade, measures 54
by 45 feet over all

and contains 2,000

electric incandes-

cents. It was furnished to the city and is

maintained in operation by the electric com-
pany and is a proof of the power of a pro-

gressive and broad minded central station

company to invigorate a community.
Less than a year ago the old lighting

company operating in Easton was bought

MOiNTGDMEIRY
t TV*.

OUR OPPORTUNITY

company and the citizens in the general

up-lift of the city is essential. "All get

together and boost for the city" is the prin-

ciple upon which they operate, so meetings

were called of the

prominent business

men and property

owners. New enthu-

siasm was put into

the Board of Trade.

Lantern slide lectures

were given, demon-
strating the advan-

tages of outdoor dis-

play lighting and
finally the great slo-

gan sign was put up.

All these things

have had a remark-

able effect not only

in arousing new ac-

tivities in Easton, but

also in getting the

city talked about, far

and wide, as the city of resources.

Much the same thing has been done in

Montgomery, Ala. In this case it was the

Montgomery Light and Water Power Co.

which took the initiative and introduced

the slogan, 'Montgomery—Your Oppor-
tunity." In this case also a great sign,
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contributed by the power company, blazes

out by night a welcome to this progressive

city of the South.

The sign was first lighted on Tuesday
evening at 8 o'clock, July 20, 1909. Its

brilliance rendered superfluous the fire-

works in the sparks of which it received its

baptism. With its mammoth red key
transfixed against the sky and with the

lettering, " Montgomery" and "Your Op-
portunity" playing on and off, it elicited great

cheers from the crowd gathered to witness

the dedication. The cavalry band was
there, playing the march, "Montgomery,
Your Opportunity," written especially in

honor of the sign.

That the mammoth sign to be built

should bear some slogan indicative of the

city's progress and possibilities was agreed

upon. As to what the slogan should be

was left to the citizens. A contest was be-

gun open to all citizens, who were to offer

suggestions. Twenty-five citizens of prom-
inence were named as a committee of

judges to decide on the slogan.

The slogan as finally adopted was the

outcome of a dual intellect. Miss Anita

Strassburger conceived the idea of the key,

and Mr. Gordon McKinley, a reporter

on the Montgomery Advertiser, originated

the "Montgomery, Your Opportunity,"

wording. Thus the conception was carried

into execution. The sign was built—

a

tremendous skeleton, containing 2,600 elec-

tric bulbs in letters about six feet high.

The sign is 85 feet in length and about 75
feet from top to bottom, and is located at

Court and Jefferson streets. All railway

trains in passing the city of Montgomery
are in sight of this great sign when lighted

at night.

Telephone Receiver as a Testing
Instrument

An ordinary telephone receiver is one of

the most useful accessories of the amateur
electrician, as it is very useful for testing

electric gas lighting, electric bell, and similar

circuits for leakage. Two flexible leads

about 18 inches long should be carried from
the binding posts of the receiver for con-

necting, and for testing, this little instrument

will many times take the place of a more
expensive one.

The accompanying diagram shows how
it may be used to test gas lighting circuits.

One terminal of the receiver is connected

to the battery which is usually grounded,
the ground connection being temporarily

broken. The other terminal (T) of the

receiver is then applied to the burner circuit

where it leaves the spark coil at (C), being

put in contact with, and removed from the

wire several times in order to note clearly

the strength of the click caused in the re-

ceiver. Then the free terminal (T) is

touched repeatedly to the ground connection

or a gas pipe. If there is any leakage a

click will be heard, and a comparison of the

sounds obtained in the last test with those

To Burner,!

Ground

TEST BY TELEPHONE RECEIVER

obtained when the receiver is connected

to the spark coil terminal will give a good

indication of the extent of the leakage. If

no click is heard when the receiver is con-

nected to the ground and battery, then the

circuit is clear, assuming, of course, that

the wires from the spark coil to the burners

are all sound.

The same method may be applied to

electric bell circuits, in this case there is

no spark coil, so that the terminal (T) is

touched to the circuit terminal of the bat-

teries in the first part of the test and to the

ground or common return wire in the

second. The receiver can also be used to

tell whether or not a bell rings when a button

is pushed, by connecting the receiver ter-

minals to the contacts of the push-button

and pressing the button two or three times.

If a buzzing noise is heard in the receiver

after the connection between the push-

button contact is broken, then the bell

rings. If the bell does not ring, the re-

ceiver will merely give a single click, and
if the circuit is broken between the button

and the bell, no sound will be heard in the

receiver.

The receiver, in connection with a few

cells of battery, can also be used to test

dynamo and motor windings.



Profits that Electricity Brought

In a certain village in New England is

:: 2. reaudie
~ :
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, X:" baere is uiabadag

strange or pecuKar about this insignificant

fact for textile —ills are more or less com-
aaza ia Xe~ England. Ba: :bbs texrile mid

ibbed Uteres: in :da: it is :ae :: tiie

oldest in the state, if not in the whole country.

Tine ~~s ~dea :dis ii::ie :a::ery daaariea

merrily by day through power obtained from
i smad ireed —bird verv seibiui nn i:~ and
never ~ez: ir-
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storing this water it all ran away before it

::uia be asea aaa :de ~a:er a:~er iriiair
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fortunately for the milling industry

about this time human minds had perfected

the steam engine to take the place of the

damaged water powers. It is our greatest

prerogative to first destroy a thing :dea ;:

:is: sabsdra:e is fcaad.

This mill was a paying institution aab is

soon as it was found that the water power
was inadequate and unreliable the proprietors

got their heads together and purchased a

m engine. A large power house was
erected and in il stalled two huge
boilers and a large reck : : : d a g e a gj a e

men stood before the fur-

nace doors and heaved coal into the fiery

maw of the boiiers Another man in oil

aed overalls and dicky watched the giant

engine, the spinning fly wheel of mammoth
proportions and the great leather belt which
consumed hundreds of steer hides in the

making. This leather belt turned the great

shaft which had been run so many, many
the noisy creek. The water wheel

and kept merely as a source of water I'.:

the boik i

car after year the great

arm of this steam engine moved back and
forth, back and forth, for ten hours a

in its well oiled bearing, spinning the great

fly wheel and driving the great leather belt.

As the years went by hundreds of thousands
of dollars worth of good coal were hauled
into the mill in the coal cars and thrown
into the red furnaces. This was money
almost thrown away if we consider the days

when the noisy stream did the same work
for nothing. But the stream, like a played-

out horse, would never :rk again and the

more costly energy of coal had to he em-
ployed or the mill closed.

About this time the cost of coal in carload

lots began to increase so fast it threatened

the profits of the mill and it began to look

as though the plant would have to close.

One dav the managers called the engineer

into the office and told him that the profits

of the concern were being eaten up in the

power house and asked him for advice.

Tads plant has always been a success

aaa thousands of honest dollars have been
ai3.be dga: aerr. ' remarked :ae aresiden:.

"but unless steps are taken at once to lower

:de power Dost we will have to close down.
C : mp ^r. : a is s : severe we can ask no more
for jut g : : as aaa sell them. Our help here

in the country is the cheapest to be obtained

inrrcaere. I: is :aiy a :aesd:a :: baeaae:

Aa. if that old creek was what i: was

when I was a boy," sighed one of the aged
aire:::rs.

"Bu: it isa a answered the young engi-

neer, "and it never will be again. I have

deen serizusiy : :asiieriag :b

a:a mysed aaa dae re ire ba: :~
: l:ri:ai s:-

lutions. We have an old water power which
might be restored if large storage reservoirs

were erected. I have looked the ground
ad hate to report that it would take

a fortune to purchase the land required for

such a dam and another fortune to erect the

dam itself."

Aub what is the ::aer solution?" asked

a director.

r ered the engineer

enthusiastica.

: where are we to get the electri -

asked the president "We are far away
from any electrical power producing stations

and it would cost us just as much to produce
electa it does steam po~
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"And that is very true," remarked the

engineer, very much interested in his sub-

ject, "but with electric drive installed in

that plant the output of every machine would

be increased from 15 to 20 percent, for the

same cost as at present. This in itself would
mean a handsome profit for the firm. Then
we would not be wasting 20 percent of our

power to turn useless shafting and belting."

"Prove that statement," cried the presi-

dent, now thoroughly aroused.

"And, furthermore, I would recommend
that that old steam engine be thrown on the

junk heap," continued the engineer.

"But that engine cost ," cried one of

the directors.

"I don't care what it cost," answered the

young man. "It has paid tor itself already

many times over and it is too costly and too

extravagant in fuel and power for this day and
age. What we must have is a small turbine

engine, direct connected to an electrical gen-

erator, and equip this plant with motor drive

and electric fights. Such a plant would cost

considerable but it would pay in the end.

It would save power and coal and increase

the production without increasing the fac-

tory cost."

"Prove it," cried the president.

It took days and days to prove these state-

ments to the directors but in the end the

young man's determination won the day,

but not until he carefully checked every

statement through competent engineers.

The expenditure was authorized and the

young man himself was sent to buy a steam
turbine engine direct connected to an elec-

trical generator. He also ordered the elec-

tric motors and the other necessities.

The mill was closed for a whole month
and during that time the busy workmen re-

moved the faithful old engine and threw it

on the junk heap. The boilers were re-

paired and an automatic stoker installed to

take the place of the sweaty, grimy firemen.

It is worthy of note that the directors shook
their heads when they saw the steam turbine

setting up in the center of the large power
house, looking pitifully small and inadequate

to take the place of the giant just removed.
It took all the engineer's time for hours ex-

plaining that the size of the new turbine had
little to do with its power and as a matter of

fact the small engine could develop a third

more power than the old one, if necessary,

although it took up less than a quarter of

the floor space.

The huge fly wheel was tenderly laid on
the junk heap beside the engine and the wide

leather belt, made of hundreds of steer hides,

was thrown away. Great quantities of belts,

shafts and pulleys were also thrown on this

same junk pile until the interior of the work-
ing rooms of this textile mill looked as though

a forest of trees and fixtures had been re-

moved. The light was far better and the

men and women had more room to work and
less danger from shaft ends and breaking

belts to face. The mill was completely

lighted by electricity.

When the mill reopened the young en-

gineer was sufficiently conversant with elec-

trical power to take care of the turbine and
generator and to operate all the other elec-

trical machinery. The turbine started smooth
and steady, running without a jar and with

very little noise. The motors throughout

the plant drove the machinery as never be-

fore and the president and directors, to say

nothing about the operators themselves,

were perfectly delighted with the new power.

"Better not rejoice too much until we see

the balance sheet at the end of the month,"
cautioned one old man who was noted for

his wealth and his pessimism.

"It will show a good saving," predicted

the young engineer.

While it is true that the balance sheet for

the first month did not show as large a saving

as was anticipated, owing to the machinery
being all new and the men unfamiliar with

its use and management, the saving grew
from month to month until the profits for

the little textile mill were restored to their

old order and everyone, including the pes-

simistic one, was satisfied and pleased with

the new electric power.



Storage Battery Mine Locomotives
By FRANK C. PERKINS

In Europe there are a number of mines

which have been equipped with electric

storage battery locomotives of unique con-

struction, the batteries being mounted on

the top and removable for charging, by

means of a special gearing with permanent
rolls fixed in the top of the locomotive frame.

By providing this equipment it is possible

to remove the discharged batteries and
provide fully charged batten' sets with a

10 storage batter}* sets at this mine, in ser-

vice, each set contains 80 cells having a

capacity of 30 ampere hours each.

The storage batten- locomotives are said

to have several advantages over those op-

erated by overhead trolleys or third-rail

conductors almost universally used in this

country. They are held to be very much
safer in mines containing dangerous gases,

there being no sparking from third-rail or

FIG. I. STORAGE BATTERY LOCOMOTIVE IX THE MOXOPOL MINT

minimum expenditure of labor in making
the exchange.

One of four locomotives in use at the

Grillo shaft of the Monopol mine owned by
the Gilsenkirchener Bergwerks-Aktiengesell-

schaft may be seen in Fig. 1. In Fig. 2

are seen the batteries removed from the

locomotives and being charged on the

charging tables. The electric motors are

of eight horse power capacity, and there are

trolley. They also have a large radius of

action without extensive overhead construc-

tion.

In Hungary at the Petrozeseny Mine
there are eight storage batten locomotives

in senice of the type shown in Fig. 3, each

having motors of a capacity of 12 horse

power. These locomotives are operated

in pairs, the double locomotive thus formed
having a capacity of 24 horse power and
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FIG. 2. LOCOMOTIVE BATTERIES BEING RECHARGED

FIG. 3. TANDEM L0C0M0TD7E USED IN A HUNGARIAN MINE

being capable of hauling 40 coal cars with- sets of batteries used, of the Tudor type,

out difficutly. At this mine there are 16 built at Budapest, and each locomotive has



360 POPULAR ELECTRICITY

51 cells with a capacity of 74 ampere hours.

It may be stated that the batteries are

seldom discharged more than 60 or 70 per

cent of their capacity, and it requires for

charging only about one third of the time

usually taken for discharging while in

operation in the mines. When partially

discharged the storage batteries may be

fully charged in about one and one-half

hours.

The cost of operation for these storage

battery mining locomotives is from one-

third to one-half the cost of animal powT
er,

and the current required is from one-fourth

to one-third kilowatt hour per ton-kilometer

capacity. Another advantage of these equip-

ments over the trolley and third-rail mining

engine is that no added weight is needed for

adhesion as the storage batteries supply all

the necessary weight.

The Making and Winding of Magnet
Wire

From the earliest period of manufacture

of electrical machinery the insulation of

armature and field magnet coils has been

the weak feature of their construction and

of machinery, subject to frequent and ex-

cessive overloads, even for short periods,

the serviceable life of the windings where
poor insulation is used may be but a matter

of a few months.

Many efforts have been made to devise

an insulation for the wire used in this ap-

paratus which would not be so readily

affected or destroyed by the necessary heat

rise. While this has been accomplished

in a measure by the use of special material,

generally asbestos, the results have not been

satisfactory owing to the bulkiness of the

product, and it has been found that the

amount of space necessary in proportion

to the actual allowable space practically pro-

hibits its use. After experiments extend-

ing over a number of years a kind of insula-

tion has been produced, called Deltabeston,

in wThich all of these defects are said to have

been eliminated As far as the temperature

rise goes, it is practically indestructible,

while at the same time the thickness of the

insulation compares very favorably with

that of ordinary double cotton insulation.

Deltabeston wire is insulated with pure

asbestos which has been treated in such a

manner that its insulating properties are

Wt
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METHOD OF WINDING MAGNET WIRE

the cause of the greatest number of failures.

The chief weakness in insulation, which
must be avoided, is its liability to destruc-

tion from overheating, and in certain classes

exceptionally good. At the same time its

wonderful resistance to heat renders it ab-

solutely indestructible as far as any tem-

perature rise to which it may be subjected
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in commercial service is concerned. The
following comparison of the heat resisting

properties of cotton covered and Deltabeston

wire will be of interest.

Investigation has shown that at a tem-

perature of about 147 C. cotton covered

wire will in time char to an extent that

will break down its insulation. It was
further ascertained that at 199 C. cotton

covered wire began to smoke in 20 seconds.

At 23

9

C. it was [distinctly discolored in

50 seconds and complete carbonization had
taken place at 245 C. in two minutes and

15 seconds. These temperatures are of

course excessive, yet they go to show how
short a space of time is necessary to ruin

the field or armature windings on a railway

motor, subjected as they frequently are to

enormous overloads.

Deltabeston wire tested under identically

the same conditions, in fact subjected to

icentically the same volume of current, is

absolutely unaffected. An interesting com-
parative test of the properties of the two
wires is shown by coupling two pieces to-

gether and subjecting them to the same
current, resulting in the complete destruc-

tion of the cotton insulation while not in

the least affecting the Deltabeston wire,

which may be further increased in tempera-
ture to a dull red heat without its insulation

being destroyed. Thus, the only limit to

the temperature at which this wire may be
run is the oxidization of the copper itself,

which will gradually occur if the coil is

run continuously at a temperature of over

250 C.

In the winding of magnet coils with this

wire the ordinary methods of clamping in

order to secure tension do not give satis-

factory results. A method recommended
is to coil the wire three or more times about
the periphery of a geared wheel, the sur-

face of which is higher on one side than on
the other, as shown in the cut. Special

pains should be taken to feed the wire from
the reel on to the high side and draw it

off the wheel from the low side.

Physician's Current Transformer

Notice to Chicago Subscribers

Don't fail to give us your new street num-
ber. (See notice and form in the Advertis-

ing section). This is very important in

order that you may not miss any numbers
due to their being sent to the old address.

Electric current for medical purposes

must of course be less powerful than the

ordinary lighting current; that is, the voltage

must be less. A simple little transformer

for reducing the voltage by means of re-

sistance inserted between the electrodes,

which come in contact with the body, and
the source of current is shown in the dia-

gram, and is known as the White Cross

transformer.

One wire from the no-volt lighting cir-

cuit leads to a fine resistance wire wound
on a porcelain tube contained within the

THE WHITE CROSS TRANSFORMER

cylindrical casing, from there a wire leads to

one electrode. From the other electrode

a wire passes to the incandescent lamp and
then back to the other side of the no-volt

circuit.

By moving the little button seen on the

front of the casing, up and down, the current

passing through the body may be regulated

by very fine gradations.

The device will give from one to twenty-

five milliamperes of current.



Handwriting Duplicated by Wire

There is an extremely interesting device

which has been used to a limited extent for

ten or fifteen years which comparatively

few people have ever seen and fewer still

can explain when they do see it in operation.

This instrument is the telautograph, a deli-

cate electrical mechanism which will in-

fallibly reproduce your own handwriting

at a station as far distant from the sending

station, where you are writing, as the wires

of the system may reach.

You sit down to the instrument, take up
the ordinary pencil attached to it, write the

message on the paper pad, and instantly

slender metal fingers will begin to work
up and down like a jumping jack, apparently

with random motions, and the message will

be transmitted, letter for letter, and an exact

copy of the words and handwriting will be
recorded by the metal fingers at the receiving

pad as instantaneously as the click of a

tetegraph instrument flies from the sending

to the receiving instrument. The distance

does not matter. The writing at the other

end will be recorded wherever the wires

can be carried.

The sending pencil is attached by light

rods to two lever arms which carry contact

rollers at their ends. These rollers bear
upon the surfaces of two current carrying

rheostats which affect the strength of the

current flowing out over the line.

When the pencil is moved, as in writing,

the positions of the rollers upon the rheostats

are changed and currents of varying strength

go out upon the line wires.

At the receiver these currents pass through
two light, vertically movable coils, sus-

pended in magnetic fields, and the coils

move up or down against the pull of re-

tractile springs according to the strengths

of the line currents. The motions of the

coils are communicated to levers similar

to those at the transmitter. At the junction

of the levers is mounted the receiving pen,

which by the motions of the coils, is caused
to duplicate the motions of the sending
pencil.

Ink is supplied to the pen automatically,

and when not in use, the pen rests in the

ink, preventing clogging and insuring an
ample supply at all times.

Paper for use in the instrument is supplied

from rolls five inches wide containing ap-

proximately fifty yards, and is moved for-

ward as required by automatic shifters.

Perhaps the most interesting and useful

application of the telautograph at the pres-

ent time is in conjunction with the tele-

phone system in a large hotel. The ac-

companying picture shows such an installa-

tion in the Hotel Astor in New York. An-
other modern hotel which will have such

an equipment is the new Blackstone in

Chicago, and following is a brief descrip-

tion of how this "long arm" system of writ-

ing will aid in giving good service to its

future guests.

The general scheme of this system in-

cludes telephones in every room by means
of which guests make known any and all

of their wants to the telephone switchboard

operator, who in turn is provided with

telautograph equipment enabling her to

immediately connect with and write to the

proper department for information or exe-

cution of the request according to its nature.

In this way a great deal of the business of the

hotel is centralized at the telephone switch-

board where each operator makes a per-

manent record of all the business she

handles, whether it originates from a guest

in his room, or from some department of the

hotel, or from parties calling over the tele-

phone from points outside of the hotel.

There are five " positions" at the switch-

board, each position accommodating one

operator and containing in addition to the

usual telephone equipment, a telautograph

transmitter and a pilot receiver and keys

enabling the operator to write over any

line she selects. Certain of the positions

have additional receivers to enable the

operator to receive written answers on some
lines. The switchboard is what is known
as the multiple type, that is, all jacks or

telephone connections appear in multiple

in each position, so that an operator at any

position can supply connection through her

mutliple jack to any telephone connected

to the switchboard. For convenience the

five positions are designated "A," "B,"
"C," "D," and "E," respectively, and the

work of the switchboard is divided among
the five positions, by distributing the an-

swering jacks' as follows:

"A" and "B" handle the incoming trunk

lines and these two positions are equipped
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with telautograph receivers for "Informa-
tion" service between the switchboard and
information clerk in the front office in addi-

tion to their pilot receivers which all posi-

tions have. "C" handles the house busi-

ness telephones, that is, all the telephones

not in the guest rooms, and also a propor-

tional part of the room telephones. This
position is equipped with a telautograph

her position sign ("A" or "B" or "C," etc.),

also to write the time on each message,

except on "Information" messages, where
only the position initial is required. This
is necessary in fixing responsibility in case

of errors or delays.

Taking up as an illustration the informa-

tion service: Practically all of this service

consists of incoming telephone calls on the

COMBINED TELAUTOGRAPH AND TELEPHONE SWITCHBOARD IN THE HOTEL ASTOR

receiver on the line connecting the man-
ager's office with the switchboard and a

receiver on the departure service line, in

addition to its pilot receiver. "D" and "E"
handle the remaining room telephones,

which are divided between them, and a

telautograph receiver on the announcing
line to the front clerk is located between
these two positions for the use of both of

them in announcing callers to guests in

their room's. Each operator is required to

initial every telautograph message with

trunk lines to the "A" and "B" positions

from outside parties wishing to talk to guests.

The room number of the guest asked for,

or his whereabouts, or whether such a party

is registered at the hotel, is the information

which the operator requires before she can

complete the call, and the information

clerks who have access to the guest index

book are called on to furnish this informa-

tion. Prompt and accurate information

service is necessary to the good reputation

of the hotel, and without it, a guest is like a
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needle in a hay stack. The exact method
of handling this service is as follows: Sup-

pose "A" position picks up a party on one

of her trunk lines calling for Mr. A. C.

Brown. She connects her telautograph

transmitter to the information clerk line

and writes, "A. C. Brown—A". The
clerk receiving the message looks up the

name, and if he finds A. C. Brown registered

and ready to receive calls, he connects his

transmitter to the receiver on which the

inquiry is recorded and writes "362." In

the meantime the operator at "A" position

has requested the party calling to "wait a

minute," and while the information clerk

is looking up the name, the operator at-

tends to other calls or business requiring

her attention, and when "362" appears

on her information receiver under the name
"A. C. Brown," she completes the connec-

tion between the party calling on the trunk

line and room 362. Occasions may arise

requiring any of the positions to write to

the information clerk, in which case the

position initial on the messages enables

the "A" or "B" operator who receives the

answer on the receiver before her to notify

"D" or "E" position according to the initial.

An operator handling an information call

may find that the room does not answer when
she completes the connection, in which case

she offers to "page" the guest, or take a

message to be left in his mail box. The
procedure in this case is as follows:

An outside party calling over the tele-

phone for a guest who is found not to be

in his room, desires to have the guest located

if anywhere in the hotel. The party

either agrees to hold the wire while the

guest is being paged, or asks to have the

guest call him at a certain telephone number.
In either case the operator connects her tel-

autograph transmitter to the paging line and
writes, "Mr. A. C. Brown, Mr. Smith is

waiting to talk to you on telephone No.
2568." She uses the number of the trunk

line on which Mr. Smith is waiting if he is

holding the wire, or the telephone number
Mr. Smith gives her, if he does not want to

hold the wire. This paging message ap-

pears at the front clerk, who tears it off the

telautograph receiver and calls a page to

execute it. If Mr. Brown is not found, or

a message is simply left to be delivered, Mr.
Smith is notified, and the message is proper-

ly stamped by the front clerk and left in

Mr. Brown's mail box.

In much the same manner the telauto-

graph is applied to a score of other pur-

poses such as giving kitchen, bar and cigar

orders, hall boy service, departure service

and room changes, porter, cashier and all

kinds of inter-department service in the

hotel. And the great value of the system

is that everything is "down in writing."

Wiring Telephone Booth Fan

One of the readers of Popular Electricity

sends the accompanying drawing of a plan

by which he wires telephone booths, using

the type of telephone booth fan described

in the June issue. He says:

"It is for practically the same purpose

as your article treats except that there is a

WIRING TELEPHONE BOOTH FAN

false floor placed in the booth, with hinges

near the door, so that when the floor is

depressed by being stepped upon it closes

the circuit starting the fan and lighting the

lamp, which both cease to operate when
party leaves the booth.

"The lamp is provided with separate

switch to act independently of the floor, when
the latter is pressed, to be turned off during

daylight.

"This system does away with unnecessary
wear on the fan and greatly reduces the ex-

pense of current."



The Testing of Electric Cables
By DR. ALFRED GRADENWITZ

The cable system of a light and power
company in any large city is a copper net-

work covering an area of perhaps scores of

square miles. In a system so vast there

are, in spite of the utmost precautions, weak
points where there is a tendency for the

insulation to break down and allow the

current to escape. Consequently the sys-

tem needs constant watching and testing

that precautions may be taken to prevent

breakdowns, also to see that new work is

properly constructed. These tests involve

the use of more or less delicate apparatus

for determining the insulating properties,

electric capacity, resistance, etc., of the

cables.

In making the tests portable testing out-

fits are often necessary, and in the design and
fitting out of portable testing equipments
the Germans have shown both skill and
ingenuity.

One German manufacturer has developed

a special style of automobile to serve as

a traveling testing station. The cars either

comprise an enclosed case accommodating

the operator with his apparatus, or, in its

place, a simple folding tent. Pictures of the

latter type are here shown, in traveling and

working order.

The whole testing apparatus is so ar-

ranged in this car as to be readily erected

and rapidly and safely unmounted. The
rear extension of the car comprises all the

parts required for the testing of electric

cables. Being readily detached, it is re-

placed either by a double seat or by a box

for transporting tools, materials, etc. Thus
modified, the automobile proves of much
help in transporting raw materials

,
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The apparatus, arranged in working

order, comprises all the instruments neces-

sary for measuring the insulation, capacity

and resistance, and ascertaining defects in

the circuit.

For the purpose of making similar tests

a push cart fully equipped with instruments

has been devised by the same company, also

a portable tripod case and mirror galvan-

ometer.

Novel German Street Cleaner

Berlin can boast of being the cleanest city

that exists. This is the opinion of the many
thousands of foreigners visiting it every

vear. It is also a fact that German muni-

NOVEL GERMAN STREET CLEANER

cipal institutions in general are of the

highest class. This is due to the method
of using the latest inventions and improve-

ments made for the welfare of a city.

[
Besides a large army of street sweepers

and many mechanical brush sweepers,

some years ago machines were installed

with a water tank and a rubber broom
which sprinkles and washes the pavement
at the same time. This is indeed a great

advantage over any other system, as the

street is dried off immediately after sprink-

ling, while the ordinary water-cart leaves

the ground wet and muddy.
Such washing machines were originally

drawn by horses, but recently a motor-

driven car was introduced. This new elec-

tric sprinkler has a greater capacity, the

speed is higher, and the whole vehicle re-

quires less room, which permits it easily

to be turned and pass through narrow
streets.

As a result of the introduction of this

machine, the society of German team owners
has asked the authorities to prohibit sprink-

ling asphalt streets by the ordinary carts,

and to enforce the use of these washing
machines exclusively.

Motor Driven Hydro-Extractor

Centrifugal force, or that force which
causes a revolving particle to recede from
the center of revolution is applied to ma-
chines called extractors, largely used in

laundries, mills, chemical works, etc. An
extractor, or more properly a hydro-extrac-

tor, used in a laundry for example, consists

of a rapidly revolving basket-like cylinder

inside of a cylindrical casing. The wet

clothes are placed in the basket and as the

latter revolves the water is drawn out by the

centrifugal force, passes through the basket

and is caught in the casing from which it

runs off through a suitable outlet. The
clothes as they come from the extractor are

almost dry.

After exhaustive tests the electric motor
has been found to be the most effective for

the operation of these machines, the princi-

MOTOR DRIVEN HYDRO-EXTRACTOR

pal advantage being the rapidity with which

the basket may be made to attain full speed

and this saves time as a great many basket-

fuls are run through in an hour.

A self balancing hydro-extractor is shown
in the illustration. The belt provides a

flexible connection between the motor and
the shaft of the extractor and the vibration

of the latter does not affect the motor.



Talks With The Judge

The ''Judge," by the way, was not a

judge at all, but an advertising man. He
was, moreover, one of those men whom we
so often hear to remark: "I wish that when
I was going to school I had studied elec-

tricity. The subject has always interested

me, but these are so many things about it

that I can't understand that I guess I might

as well quit trying to learn at this late date."

But in spite of his avowed inability to ever

be able to grasp the fundamentals of the

subject it was only necessary for me to

mention electricity to turn him into an
animated question box.

He always prefaced his remarks with:

"What I can't understand is this," or "I
wish somebody would tell me," and then

he was off on anything from street cars

to the latest type of electric vacuum cleaners.

A talk with the Judge on electricity was
always interesting to me because to answer
his questions in "Plain English" was a

constant mental brushing up, and the ques-

tions were, at the same time so indicative

of the kind of information that the public

at large stands in need of concerning the

great force which is so rapidly attaining

the front rank in all the world's activities.

"I wish somebody would tell me about
a trolley wire," said the Judge. "I thought
I knew what it was and how it worked.
But something happened the other morning
that stumped me. I was on a car and we
came along to a place where the trolley wire
had been broken and wasn't spliced yet.

Somebody had fastened it over out of

danger, but there it was, a clean break in

the line. Well, do you know what the

motorman did ? He simply put on full

speed, jumped the gap and after we had
grabbed the wire on the other side we went
on again as fine as you please. Now I

always thought that the trolley wire brought
current from the power house to the car.

I had also been told that the current must
have a continuous conductor to flow in.

Now tell me how the current got across that

gap so as to run the car after it had coasted
over to the other side."

"Judge," said I, "Did you ever notice

that on the poles carrying the trolley wire

or else on poles near by there is a heavy
cable running parallel to the trolley wire.

Well, there usually is, and if it is not there

it is in some underground conduit out of

sight. This cable is called a "feeder" and
is considerably larger than the trolley wire.

Its function is to bring current from the

power house and distribute it to the trolley

wire at numerous points along the line.

This feeder, being large, carries current

more easily on account of its low resistance

and it helps to keep the voltage up to the

full 500 or 550 volts at all points on the line.

Every few blocks a tap from this feeder leads

over to the trolley wire, and consequently

you might cut the trolley wire in two be-

tween each of these taps, making it into

a number of isolated sections and still the

car would get current from the feeder taps

to run it.

"Therefore, when you came to the break
in the trolley and jumped across the gap
you found a current supply awaiting you
on the other side which had come into the

trolley wire beyond the break through the

taps from the feeder wire farther along."

"That straightens out the trolley wire

business," said the Judge, "but there is

something about the third rail that I can't

understand. They call it the "deadly
third rail," but as far as I can see it is about

as deadly as an ordinary turnpike.

"Last week I was riding on an elevated

train and we came to a blockade. A lot

of the passengers became tired of waiting

and got out of the cars to walk along the

ties to the next station so as to get down
and take the surface cars.

"Well, sir, do you know, I watched those

people for quite a time and I noticed at

least a half dozen women step onto that

rail and never know the difference.

"Why weren't they electrocuted?"

"I'll try and make that plain, too, Ju4ge,"
said I.

"On the third rail system current from
the power house is carried along the third

rail, which is insulated from the elevated

structure. It is collected by the little shoes

hung from the motor car, passes through

the car motor and out through the wheels

to the track rails, thence back to the power
house.

"The third rail is therefore no more or

less than a great big trolley wire laid along

side of the track. To get a shock from it

you would have to have one foot on the
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third rail and the other on the track rail

at the same time. In the same manner
it would be necessary for you, in order to

get a shock from the trolley wire, to have
one foot on the trolley wire and the other

on the track rail or ground.

"In either case you would be placed in

the position of the car motor and would
receive current through your body.

"Evidently the women didn't touch both

third rail and track rail at the same time;

which, by the way, from their relative posi-

tions is not the easiest thing in the world

to do.

"Moreover, if they had done so it would
not necessarily have meant death. The
difference in pressure between the third

and track rails is from 500 to 550 volts, by
no means a deadly pressure, especially

since the shoes and stockings offer a partial

insulation. The chief danger comes in

being knocked down by the shock and lying

across the two rails, unconscious. Then
if help does not arrive soon death may re-

sult from burning."

Handling Lumber by Electricity

This picture shows in operation a motor
driven crane used in handling lumber and
heavy timbers in one of Chicago's lumber
yards. Three of these equipments are used

in this one yard.

Control of the apparatus is centered in the

motor house built around the vertical mast
some distance from the ground. This house

contains a 15 horse-power motor, the neces-

sary starting and stopping devices, and a

wire rope drum for raising and lowering the

block and for moving the load back and
forth along the extension arm. At the right

FIG. 2. CRANE IN OPERATION

of the mast may be seen a shaft]running from

the motor house down into the base of the

structure. The lower end of the shaft runs

through a bearing on the base, and on its

lower end has a small toothed wheel meshing

into the circumference of a large fixed wheel.

As the small wheel turns, the crane travels

in a circle on the center mast as a base, the

arrangement being shown in Fig. 1. The

N
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FIG. I. ARRANGEMENT OF CRANE BASE
COMMUTATOR TAKES CURRENT FROM

UNDERGROUND WIRES



POPULAR ELECTRICITY 369

wagon in Fig. 2 has just received two crane

loads and a third is about to be swung
over and lowered.

The electric wires are brought to the

structure in conduit run underground. Fig.

3 shows these wires carried to slip rings at

the base and then to the motor.

By the use of this device lumber is handled

easily and quickly, requiring fewer men, and

piles are built higher, economizing space.

Electric Advertising Clock

In front of one of Denver's prominent busi-

ness places is a unique clock which is illumi-

nated and operated by electricity and which

by a simple electric mechanism is made to

ring a bell in the doorway of the store every

minute. Since the photograph here repro-

duced was taken, the gas jets placed in the

window for advertising purposes have been

replaced by the best of all window illuminants

—tungsten lamps.

This is an example of the right kind of

central station solicitation. The business of

the store keeper made a clock the best sign

for his purpose. The lighting company's

expert showed him how he could illuminate

the clock by electricity, and at very little ex-

pense put in the bell to attract still more at-

tention. With these new features adding to

the appearance of his store front the pro-

prietor could no longer permit his windows
to be lighted with dismal flickering gas jets

—the tungstens followed.

The result is a permanent customer for

the lighting company, who is intensely pleased

with the transformation electricity has made
in the appearance of his store.

ELECTRIC ADVERTISING CLOCK

Novel Swiss Fire Pump
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NOVEL SWISS FIRE PUMP

This fire pump wouldn't be of much use

in a city of sky scrapers but for villages and
hamlets, around factories and industrial

plants, etc., it can be used to advantage

wherever it is possible to connect with live

electric wires, for the pump is driven by
electric power.

The motor drives a multiple, high pres-

sure centrifugal pump and together with

hose-drum and nozzles

is mounted on a light

truck. The whole outfit

is easily portable and will

discharge about 130 gallons

of water a minute under a

pressure of 100 pounds to

the square inch.

In a large chemicarworks

in Switzerland one of these

pumps was given a very

severe test and worked

for 72 hours at a stretch

without a stop, demon-
strating the practicability

of using electricity for the

operation of this class of

apparatus.



Electric Bell Wiring

Many of the readers of Popular Elec-

tricity have asked for varied information

on bell and signal wiring. These questions

have been answeredj[from time to time

through the Question and Answer Depart-

ment, but in order to present the information

in more readily available form the following

description of various combinations is given.

What is commonly known as "annuncia-

tor wire," No. 16 or 18 B." & S. copper wire

wound with two layers of cotton and treated

with paraffine is least expensive for dry
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places. This wire is, however, not thor-

oughly moisture proof, and consequently

rubber covered wire is more satisfactory,

and by signal service companies operating

local fire and other alarm systems is almost

universally used, No. 16 being preferred on
account of lower resistance and greater

mechanical strength.

Underwriters' requirements regarding elec-

tric light and signal wires are as follows:

"Signaling wires and electric light or

power wires may be run in the same shaft,

provided that one of these classes of wires

is run in non-combustible tubing, or pro-

vided that when run otherwise these two
classes of wires shall be separated from each

other by at least two inches.

"In no case shall signaling wires be run in

same tube with electric light or power wires.

"Electric gas lighting must not be used

on the same fixture with the electric light."

Below7 are various diagrams of circuits

and bells.

Fig. i shows one bell operated by one

push button.

Fig. 2 shows twro bells in parallel operated

by a single push button.

Fig. 3 provides for the operation of three

bells in series from one button. When
bells are operated in series all but one should

be single stroke so that the breaking of the

circuit will be done by only one bell.

One bell rung from either of two push
buttons is shown in Fig. 4, while Fig. 5

shows one bell operated from any one of

three points.

In Fig. 6 two bells in series may be rung
from three different points, while Fig. 7

provides for the same thing with the bells

in parallel.

Fig. 8 is a three-wire return bell and call

circuit.

Fig. 9 shows how a small house may be

wired, (F) being the back door push button,

(E) the back boor bell, (D) the dining table

push button, (C) the kitchen buzzer, (A) the

front door push button, and (B) the front

door bell.

Fig. 10 shows the arrangement and wind-
ings of a bell which may be operated either

as a single stroke by connecting to terminals

(A) or as a vibrating bell by connecting to

terminals (B).

Machine for Exploding Blasts

In order to obtain the accumulative effect

of a number of charges in blasting it is

necessary that the charges be all exploded

at exactly the same instant, in which case

there is one grand upheaval, far more
effective than intermittent explosions, even

if they are but a fraction of a second apart.

The machine shown in the picture is de-
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John Hollingshead was the first man to

use electric lights in London. In 1878 he
installed six arc lamps at the old Gaiety.

MACHINE FOR EXPLODING BLASTS

signed for this purpose and will explode

over one hundred charges simultaneously.

"Oh, I love to figure out such problems

during spare moments," said Mr. Foree

Bain, patent expert and engineer, of Chi-

cago, who designed the machine. "I have

never taken out a patent on it but occasion-

ally my friends the contractors and quarry-

men want such a machine, and I have it

made up. It does the business, and in
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one case they were able to make a reduction

of 30 per cent in the amount of explosive

used, owing to the simultaneous firing of

the charges."

The machine is simple but effective.

A small dynamo mounted on the base and
just visible back of the frame is driven with

a crank by means of the sprocket wheels

and chains. This furnishes the current for

melting the fuses which set off the blasts.

In starting up the dynamo by hand it would
be impossible to bring the current up to

full strength at once, as that depends upon the

speed. So it would also be impossible to

explode all the fuses at the same instant,

for in order to do this a very heavy current

wave must be thrown on them suddenly.

To accomplish this end the electro-magnetic

switch shown on the front of the marble

slab is added.

Current from the dynamo first passes

around the coil of the electromagnet, which

has an iron core. As the current around the

coil becomes stronger, while the dynamo
is being speeded up, the magnetic strength

of the iron core increases and when the

dynamo is up to full speed and the current

strong enough to explode all the fuses at

once, the iron core is [energized sufficiently

to pull the vertical armature over. This

releases a catch on the vertical shaft seen at

the right of the coil, and the spring pulls

the shaft up with a jerk. Beneath the coil

is a switch which is operated by the shaft,

and this switch when thrown to the lower

contact suddenly throws the whole current

of the dynamo onto the fuse circuit. The
heavy surge of current, accentuated by

what electricians call the "inductive kick"

of the coil itself, melts all the fuses at a flash.

Electric Bottle Washer

Owners of small bottling establishments

were in the past confronted by a serious

problem in the cleansing of the bottles.

Large power washers were so costly and
expensive to operate as to be almost pro-

hibitive for the small bottler. Hand wash-

ing, too, was a tedious process, and a foot

power machine was almost as unsatisfac-

Now, however, since the small motor has

been developed to a degree which makes
it applicable to almost any mechanical

process the small bottle washer is found in

moderate sized establishments to be operated

by electricity. One of these machines is

shown in the picture and works as satis-

factorily in its limited field as does the big

ELECTRIC BOTTLE WASHER

tory, for one man could not keep at the

washing alljday long with these methods.
Yet no other power was then thought avail-

able, so the make-shift methods continued.

power driven washer in large establish-

ments. The motor is entirely enclosed and
water-proof and consumes only J horse-

power.



Control of Large Printing Presses

r The great presses which print and fold

in a few hours hundreds of thousands of

copies of our metropolitan dailies are

operated by electric motors for several

reasons. In the first place the control of

this, perhaps the most complicated piece

of mechanism in existence, may be ac-

complished with an accuracy and certainty

not to be approached by any other method

stations desired, about the press room and
the great press itself.

In one type of controlling apparatus

each station is provided with four push
buttons which are used for accelerating,

decelerating, stopping and putting in safety.

When the accelerating button is pushed the

motor is gradually and automatically brought

up to speed. This process may be inter-

MOTOR CONTROL FOR A DUPLEX ROTARY PRESS

of drive. It provides means for the pro-

tection of the men working about the press

and is also economical of floor space, which
is an important item where rents are high.

In the ordinary web press the motor
equipment consists of a large, variable

speed motor for driving the press on pro-

ducing speeds, also a small motor with a
special clutch for driving the press slowly

in threading in paper, but which is auto-

matically relieved by the large motor when
the real work begins.

In order to control the action of these

motors wonderfully sensitive electric con-

trollers are employed, which may be actuated
by push buttons located at any number of

rupted, however, by releasing the button

at any stage, and the motor will continue

to run at the speed attained when the button

was released.

If it is desired to decrease the speed, as

is often the case when nearing the end of a

roll of paper to avoid tearing, the decelerating

button may be pushed, and the reverse

process takes place.

j>< The press may be stopped promptly at

any time by simply pressing the stop button

at any station; in which case the controller

automatically returns to the off position.

To avoid accident due to starting the

press before everything is in readiness, and
as a safeguard to the pressmen who may be
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making adjustments, each station is equipped

with a safety button which is so connected

that it is impossible to start the press unless

all of these buttons are placed in the "run"
position.

The controller described above is known
as the "master" type. There are other

types known as drum controllers (some-

thing like street car controllers) which are

only applicable to single station control,

although they are provided with push
buttons and auxiliary circuits which may
be used to stop the press instantly in case of

accident.

Some of the drum type controllers also

work in conjunction with push button con-

trol systems marked "start," "run," "safe"

and "stop," and any number of these

stations may be included in the equipment.

Such a one is shown in the illustration of

a large duplex rotary press of the Journal

of Commerce, New York City. The drum
controller is here seen at the right, and
above it are the switches and fuses for the

various circuits.

Hints About Soldering

Electric Fire "Whistle"

Captain Obed De Champ of the Everett,

Mass., fire department has saved that city

a considerable sum of money by an ingenious

invention which cost only $10.00. It is

an electric fire "whistle," which works
somewhat upon the plan of the telephone

receiver. Diaphragms of considerable size

are caused to vibrate rapidly by the use of

small induction coils. The volume of

sound may be increased or decreased by
adding to or taking from the number of

sections which form the whistle. The
whistle prepared for the city of Everett has

diaphragms about ten inches in diameter
and is made up of eight sections, as shown
in the photograph. Each section contains

a diaphragm and is a complete whistle in

itself, only giving less volume than the

eight sections combined.

It is the first fire whistle of its kind in

the country. When in position the working
parts are encased in a cylindrical galvanized

iron covering, which concentrates the volume
of sound at the opening in the top.

This electric device, costing only $10.00,

will do the work of the ordinary compressed
air whistle, which with its compressed air

tanks costs about $2500.

A subscriber to Popular Electricity of-

fers the following hints which are helpful

in soldering for electrical work. To keep
iron clean while soldering, dissolve one part

ELECTRIC FIRE WHISTLE

of sal-ammoniac in four parts of water, and
heat the iron and give it a quick dip in the

solution. If the least bit of solder is placed

on the iron, it will spread farther and farther

over the surface.

In soldering electrical connections the fol-

lowing flux is excellent: Take six parts of

vaseline and one part of chloride of zinc.

Heat the vaseline and pour in the chloride

of zinc and stir till cold to_keep the heavier

parts from settling.

Seven million dollars have been appro-

priated for the electrification of the Italian

railways.



Beautiful Example of Ballroom Lighting

Xo example of modern electrical illumi-

nation is more attractive or more completely

fulfills the practical and artistic require-

ments of the case in hand than that of the

new ballroom of the South Shore Country

Club in Chicago. The pictures shown
herewith, from photographs taken with no

other light than the indirect illumination,

give but a faint idea of the softness} and ef-

tectiveness of the perfectly diffused ]rays.

This club has sixty

acres of lake front at

Seventy-first Street

and has expended
nearly a million dol-

lars in improve-

ments. The latest ad-

dition to its build-

ings is a magnificent

ballroom, 90 by 140

feet in size, of clas-

sic style of architec-

ture. Ionic columns
separate a 12 -foot

promenade on all

four sides of the

main ballroom, fol-

lowing what is known
as the clear story

treatment. The main
ballroom ceiling is

28 feet, that of the

promenade 20 feet.

This constitutes prac-

tically one auditori-

um, the promenade
being divided from
the main ballroom
by 30 of the large

columns. The room
is finished in old

ivory and gray; the

trimmings of Ameri-
can beauty red, and
the architectural feat-

ures and decorations of this room are

conceded to be among the finest of any
auditorium of its kind in this country.

The question of the proper illumination

of this room was a serious one. Mr. B. F.

Winston, chairman of the Buildings and
Ground Committee, and Mr. Bode, presi-

dent of the club, were both abroad early in

the year and they investigated the illumina-

the ceiling

tion of many auditoriums, both there and
in this country. They decided upon in-

direct illumination; the covering of the light

source from range of vision.

The outlets as originally placed for di-

rect lighting proved to be admirably located

for the indirect system. There were three

at equal distances in the 28-foot center

ceiling and one in every 12-foot panel in

of the promenade. So there

were located in the

main room three

large central chan-

deliers, each one con-

taining 23 "I-Com-
fort" lighting units,

and single fixtures

around the prome-
nade, as shown, each

containing one light-

ing unit. One hun-
dred watt tungsten

lamps are used and
the results are far

beyond the archi-

tect's most sanguine

expectations. The
fixtures are made of

composition with
bronze metallic finish

and are very hand-

some in design. The
cost of all metal

work for a direct

system of lighting

would have approxi-

mated $2,000, where-

as the indirect system

was put in for about

half that amount.

All these who en-

ter the ballroom are

immediately impres-

sed with the magnifi-

cent results obtained

and almost their first expression is regard-

ing 'the beauty of the illumination. During
a ball the scene is one of unusual splen-

dor, the colors of the different gowns being

brought out with a distinctness that is

most surprising. The illumination, while

brilliant, is peculiarly aesthetic, and at the

same time the perfectly diffused light gives

marked eve comfort.
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Handling Coal in German Power Plants

As pointed out in a recent lecture by Mr.
Datterer, director of the Berlin Electricity

Works, the total capacity of the central

stations supplying the German capital with

electric light and power has increased, from

plants of Berlin have preferred trans-

portation by water.

An especially interesting coaling plant

has been recently erected for the Rummels-
burg central station (near Berlin), where

FIG. I. ELECTRICALLY OPERATED DUMPING BRIDGE

1902 to 1908, from

62,000 to 154,000
horsepower, the heat-

ing surface of their

steam boilers having

increased from 2 5 ,000

to 45,000 cubic me-
ters. In step with

this growth, marked
improvements have
been made in the

design of mechanical
coaling apparatus.

It may be said that

the Berlin Electricity

Works in most cases

is free to choose be-

tween waterways and
rail, for the coal sup-

ply, the latter alter-

native affording the

advantage of allow-

ing of an approximately uniform supply, even
in the winter time, when the various plants
are put^ to the highest strain. As, however,
the saving in the transport expenses greatly
exceeds the additional outlay required for the
provision of winter stores, most of the

FIG. AUTOMATIC
BOILER

wire rope railways

are used on an exten-

sive scale.

The ground cover-

ed by the coaling

plant consists of two
parts, the one im-

mediately on the river

Spree being used for

the storing of coal,

and the other mainly

for the boiler ana

engine house, and

accessory installa-

tions. The storage

yard contains an ele-

vated tank of 1,500

tons' capacity, made
of iron structure, at

the bottom of which

there are chutes with

locking gates for each

boiler, so that the coal may glide down auto-

matically into the hoppers of the mechanical

stokers.

One of the distinctive features of the

plant is that the wire-rope railway, leading

from the banks of the river across the coal

COAL CARRIER IN

HOUSE
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stores to the boiler house, is divided into

two self-contained parts. The device chosen

for connecting the trucks with the traction

cable, therefore, had to be such as to seize

cables of different diameters with equal

safety, and a patented automatic clutch

had to be adopted. This clutch utilizes,

for throwing the jaws together, the total

weight of the truck body inclusive of its

contents and suspension, so that a consider-

able amount of energy for effecting its

closure is available.

The following conditions had to be com-
plied with in designing the coaling plant:

the boiler house, should be performed
simultaneously. This is why the wire-rope

railway was divided into two sections.

The crane (Fig. 3) with inclined runway
and stationary winch, provided with an
automatic grab bucket of two cubic meters

capacity, is used for unloading the coal

from the barges. This crane throws the

fuel into a bunker whence it is discharged

into suspended railway trucks.

The first section of the wire-rope railway

leads in a straight line from the bank to

one of the angle stations, where the driving

gear actuated by a 15 horse power motor,
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FIG. 3- A MOTOR OPERATED GRAB BUCKET LIFTS THE COAL FROM THE BARGES

Transports with a capacity of 50 tons per

hour had to be provided for; (1) from the

ship into the boiler house bunkers; (2) from
the ship to one of the three store yards;

(3) from any one of the store yards to the

boiler house or (in the case of a coal fire)

to some other store yard; (4) from railway

cars into the boiler house or to any one of

the store yards, transports by rail being

provided for as reserve, in cases of emer-

gency.

A further requirement was that transport

ation from the river barge to either of the

two store yards situated on the Spree and
the transfer from the third store van! into

in common with the second section, is

located. The filled trucks travel over the

dumping bridge (Fig. 1) and are there

tilted automatically by striking against

an adjustable stop on the bridge, and after

being transferred at the driving station

onto the emptied truck, return to the load-

ing loop near the crane. Before arriving

again at the traction cable, the useful capaci-

ty of the filled trucks is ascertained by a

self-recording weighing machine. If the

coal is to be taken to the store yard near

the boiler house, or into the elevated re-

servoirs, the trucks are transferred at the

angle station to the second wire-rope line



POPULAR ELECTRICITY 379

in order to be tilted either on the store-

yard bridge or at the boiler house (Fig. 2).

Any pieces of excessive dimensions are there

kept back by a grate and crushed by the

workmen entrusted with the superintending

and adjusting of the stop. The empty
trucks return across the angle station to

the river barge.

Rotary cranes traveling on the store yard

bridges and covering any point of the yards,

are used for taking the coal back from the

latter into the wire-rope railway in order to

convey it to the boiler house or to some
other store yard. These cranes seize the

coal by means of grips, and throw it into

hoppers in the middle of the bridge, whence
it is supplied in a continuous flow7 to the wire-

rope railway trucks which pass continuously

The wire-rope railway trucks have a

capacity of 1,500 pounds each, so that 74
trucks per hour have to be run in order to

ensure the required output of 50 tons. The
trucks, accordingly, follow up one another at

intervals of 49 seconds, or about 150 feet

apart.

The working costs for conveying the coal

from the barges to one of the store yards, or

to the boiler house, amount to $0,047 Per
ton. The total amount of coal to be con-

veyed from the store yards to the boiler

house amounts to about 23,000 tons and has

to be dealt with in five months. Working
expenses in this case amount to about three-

tenths of a cent more per ton.

A Glimpse into the Future

[Time, 2500 A. D. Place, forward deck of airship "Queen of the Air" en route from New York
to Chicago. Speakers, Mr. A. D. Rocks of Chicago and Mr. J. K. Brocks of New York.]

Mr. R.—So this is your first trip to Chi-

cago? That seems strange when you think

that the time by airship has been reduced

to forty minutes.

Mr. B .—Yes, I know I should have made
the trip before, but I have been so busy
with my building operations lately that I

have not had time.

Mr. R.—What are you putting up now?
Mr. B.—Oh, just a little building 125

stories high.

Mr. R.—Is that so? There's a company
in Chicago that is erecting one that is to

be the tallest in the wrorld, 310 stories high.

They had a hard fight to keep the city council

from passing an ordinance limiting the

height of buildings to 300 stories. I under-

stand that it took ten millions to get the

aldermen to see things their way.

Mr. B.—I expect to go about quite a

little in Chicago. How is your suburban
transportation ?

Mr. R.—Very unreliable out west of the

city where I live. The other day something
went wrong with the pneumatic pressure

and it took me at least eight minutes to

reach the office and I only live thirty miles

out. What do you think of that?

Mr. B.—Awful. But just think what it

must have been like five or six hundred
years ago when people had to rely on those

old fashioned trolley cars and railroad

trains that crawled along at the rate of

thirty or forty miles an hour.

Mr. R.—Say, by the way, did you know
that we had just received a wireless despatch

to the effect that a great battle has been

fought between the German and French

armies. The German electrical artiller-

ists, it seems, have wiped out the entire

French army of six million men by hurling

a bolt of electritity at them by wireless.

The entire battle was fought in six minutes.

Mr. B—Terrible, terrible! But at least

the soldiers were all electrocuted instantly

so that they did not suffer any pain.

Mr. R.—Excuse me a moment. I'm

going to ask the captain to turn on a little

liquid air; it's getting so warm here. (Goes

forward to speak to captain and returns a

moment later.) Say, what do you think!

The captain informs me that one of the

French aerial men-of-war has succeeded in

electrocuting the entire German army by

wireless bolt so that now the two nations

will have to come to terms by arbitration

as neither has any troops left.

Mr. B.—I read a notice in the paper the

other day to the effect that a movement is

on foot in Europe to unite all the countries

on the continent into one nation in order to

prevent this fearful waste of life.

Mr. R.—I think it would be a good idea.

It will undoubtedly become necessary in
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time just as it was found expedient to estab-

lish universal free trade when the use of

airships became general, as their adoption

made it impossible to prevent smuggling.

Mr. B.—Have you heard of the latest

moving picture scheme ?

Mr. R.—No, what is it?

Mr. B.—Why, one of the New York
papers has installed an apparatus to take

the place of a bulletin board. If you want

to find out what is going on anywhere all

you have to do is to stand in front of the

canvas and see the leading events of the

world take place before your eyes in moving
pictures.

Mr. R.—Well, that's great! How is it

done?
Mr. B.—Why, simply enough when you

come to think of it. All they have to do

is to have their correspondents in various

parts of the world provided with machines

for taking moving pictures and transmit

them instantly to New York by wireless.

It saves the time of printing the news and
you can see an eruption of Vesuvius or a

Georgia lynching at the same time it oc-

curs.

Mr. R—Well, I'll have to take a look at

that the next time I'm in Xew York. It

must be very interesting.

Mr. B.—Where are you going to spend

the summer this year?

Mr. R.—I'm going to take a trip to

Europe.

Mr. B.—Are you contemplating an air

voyage ?

Mr. R.—No, my wife always gets so

terribly airsick that we'll have to take the

submarine tube. I don't care for these

long pneumatic tube trips myself. It is

always a tedious five hours to me. I under-

stand, however, that improvements are

being made by which it will be possible

shortly to make the trip from Xew York to

Liverpool in two hours and a half. That
will be a little more bearable.

Mr. B.—Have you taken the trip over'the

Alps by airship yet?

Mr. R.—Xo, we haven't.

Mr. B.—Oh, you must take that trip by
all means. The scenery looking down on
the snowclad mountains is magnificent;

the sunsets rival description.

Mr. R.—Excuse me a moment; I'll call

up my wife and ask her to make a note of

it. (Takes out a pocket wireless telephone

and speaks briefly to Mrs. R. in Chicago.)

There, that's settled. She's sure to remem-
ber it, she's so fond of scenery.

Mr. B.—Have you noticed by the papers

what a lively time they are having in Mars
nowadays ?

Mr. R.—Yes, I should say. I took a

look through one of the big telescopes the

other evening and witnessed one of the

great land battles between the two nations

at war. They seem to be away behind us

in the art of warfare; I noticed that they

still employ the old fashioned guns and
cannons our ancestors used in the Twentieth

Century.

Mr. B.—Yes, being in the age of art and
philosophy they are naturally behind us in

scientific matters. They are taking lessons

from the earth, however, and I understand

their scientific journals are printing technical

accounts of our method of earning on
battles, the articles being sent to them by

wireless.

Mr. R.—They resemble the people of

Mercury in that respect. The only planet

that approaches the earth in scientific de-

velopment appears to be Yenus.

Mr. B.—Yes. I was reading a psychologi-

cal treatise the other day by a writer of that

planet and I could see that they are far ahead

of us.

Mr. R.—That's true. If you want the

latest scientific information you have to

go to Yenus for it. Mercury furnishes us

with some very good musical compositions,

however. My daughter has been getting

some very fine ones for the piano lately.

Mr. B.—It's wonderful what the wireless

has done for us since we have gotten into

communication with the other planets, isn't it ?

Mr. R.—Yes. and to think that the people

of Yenus had been sending signals to us

for years before we had invented telescopes

strong enough to observe them.

Mr. B.—Well, the world and all the other

planets do move, don't they? One of these

days some smart scientific chap will be

inventing an airship that will enable us to

fly from one planet to the other and then we'll

have a chance to meet some of these in-

teresting people up in the sky face to face.

Well, here we are at Chicago. Glad to have

seen you again. Good-bve.

Mr. R.—Good-bve.

«££--2$m



Electricity in Modern Dentistry

Not so many years ago the small villages

and towns about the country were visited

on the average twice a year by " medicine

shows" for the purpose of selling and adver-

tising certain patent medicines. In fact,

these wandering troupes are still to be found

in many localities. Invariably among the

members of the company was a professional

tooth extractor who pulled teeth without

pain. Toward him
all the aching mo-
lars of the coun-

try side would na-

turally gravitate,

and owing in part

to the novelty and
excitement of hav-

ing the operation

performed in front

of a smiling and
appreciative audi-

ence, instead of

the more awe-

inspiring dentist's

office, and in part

to the dexterity

and strength of

the operator, with

perhaps a touch

of cocaine here

and there, most
of the operations

were in fact prac-

tically painless.

"How does he do
it?" The question

was asked on all

sides and invari-

ably the wise ones who thought they knew
would say that is was "by electricity."

To have one's teeth extracted "by elec-

tricity" thus became quite the vogue.

However amusing this conception of

electrical dentistry may have been, it is

nevertheless a fact that in the modern
dentist's office electric current is made to

perform a multitude of tasks, and the

ingenious devices which the dentist has at

his disposal are even more wonderful than

the reputed electrical methods of the travel-

ing tooth puller.

In the modern dental equipment the

switchboard" comes first and from it the

dentist is able to control the flow of current

Pilot lamp

Rheostat governing
hear of fold annealer,

| RheostatmaKinp;
~ possible me use of
je^small instruments

£ which full current would

j instantly destroy..

Gauge showing force

of air being used.

THIS SHOWS THE FUNCTIONS OF THE
DENTIST'S SWITCHBOARD

to all the various devices which employ
electricity. The particular board shown
in the picture is of a pattern employing
what is known as the shunt system

of control used to increase or decrease

the flow of current for the atomizer lamp,

heating instuments, hot air syringe,

etc., and is applicable to either direct

or alternating current. The voltage for

these instruments

is first reduced by
passing the cur-

rent through one

or more resistance

lamps which are

mounted on the

top of the panel.

These boards
sometimes have
outlets for the ii o-

volt current, to

which may be at-

tached the engine,

illuminator, fan,

etc., each con-

trolled by a sepa-

rate snap switch.

On the upper sec-

tion of the board

is a rheostat with

a semi-circular
row of button
contacts. The
function of this

rheostat is to

control the tem-

perature of the

gold annealer
water heater, sterilizer, atomizer heater,

bottles for antiseptic sprays, etc. These
cups which are used for heating the ato-

mizer bottles and water glasses are a dis-

tinctive feature. The circular row of

buttons which you see at the center of the

board is the rheostat which controls the low

voltage current to the mouth lamp and heat-

ing instruments.

The dentist is likewise a user of com-
pressed air for various purposes and the

air pipe connections are also made to the

switchboard which carries indicators show-
ing the pressure at the tank and in the

atomizers, syringes, etc.

Those instruments of the dentist in which
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the victim has a sort of personal interest (A) is the switch handle with a seven-foot

are shown in detail in the illustration below, conductor which leads to the low voltage

the various instruments being lettered. outlets of the switchboard and is there con-

MOUTH LAMPS AND HEATING INSTRUMENTS USED BY DENTISTS
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hemorrhage after

extraction and
stimulating old

sockets that are

slow to heal.

This instrument is

made quite slen-

der so as not to

obstruct the vision

and is just the

proper length for

manipulation.
The cautery re-

quires more cur-

rent than any
other"^ instrument

in the set, con-

suming eight am-
peres at six volts,

or about the same
number of watts

taken by an or-

dinary 1 6 candle

power lamp. The
root canal driers

are made of sil-

nected by the two small plugs. To this switch ver, which is an excellent conductor of

handle may be connected any of the instru- heat'and any[degree of temperature may be

ments shown in the cut, and the various

needles and wires and lamps are all heated

by the electric current. H
For instance, (C), (B) and (D) is the mouth

lamp which can be used while operating,

like an ordinary hand mirror, without any
discomfort to the patient, as it does not

get hot. For diagnosing dead teeth, the

mouth lamp is surer than the temperature

test, and it is very useful when examining

approximal cavities, locating exposures or

finding the orifices of canals. Here is where
the low voltage feature of the switchboard

comes in, for if a small lamp of this type

were connected to the or-

dinary no-volt circuit direct,

it would be burned out im-

mediately.

(H) and (L) show respect-

ively a cautery and root canal

driers. The former consists
EL]

of a loop of platinum wire attached to the

insulated sections of the tubular stem. It

can be heated to an intense white heat and
is highly recommended for sensitive dentine.

It is frequently used for cutting off gum
tissues overhanging into cavities, which
can be done without hemorrhage. It is

also used for puncturing abscesses, arresting

instantly obtained by the electric current.

For softening gutta percha and working
the material into a plastic state the instru-

ments (E), (F) and (G) are used. (K) is

a wax spatula for waxing up a plate.

The bleacher point shown at (J) was sug-

gested by Dr. F. L. Stanton, and is used to

hasten the action of pyrozone in bleaching.
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After thoroughly drying the canal and filling

the upper part to prevent trouble at the apex,

the tooth is warmed thoroughly with hot

air and the pyrozone introduced, either upon
cotton or paper. The heated bleacher

point is then inserted, being careful not to

have it so hot as to ignite the pyrozone. Ap-
plied in this way, the material is

volatilized, and by this method bleaching is

accomplished in two to five minutes. As
the bleacher point is heated electrically, there

is never any uncertainty as to the tempera-

ture; the switchboard rheostat giving per-

fect control.

The antrum lamp shown at (M) and (N)
is an interesting device. It is used to detect

disease of the antrum by means of trans-

illumination. Abscess areas are sometimes
indicated and root fillings can

be detected. For such diagno-

sis it is used in the same man-
ners the smaller lamp is used

to [diagnose dead teeth. The
instrument can be used with the

AUTOMATIC
SWITCH

lips closed, and in a darkened room gives

a very effective illumination of the tissues.

The bulb, which is 15 candle power, is

MOTOR DRIVEN APPARATUS FOR DENTISTS' LABORATORIES

covered with a hood reflector, giving a

very powerful light all in one direction.

For drying out cavities the hot air syringe

is used. One type illustrated will produce
any heat for compressed air and may be

attached either to the switchboard rheostat

or to full voltage where no switchboard is

used. The instrument is mounted at right

angles to the end of the tube and is easy to

hold and operate. When the lever is pressed
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air from the tube is allowed to escape through

the nozzle. The air in the tube is heated

electrically by resistance wires in the collar

which encompasses the tube at the left.

The electric sterilizer shown in one of

the cuts consists of a cylindrical vessel and
a disk heater mounted on a marble base.

It will boil a pint of water in 20 minutes.

The perforated basket with two compart-

ments holds both small and large instruments

in the heated sterilizing bath in the vessel.

In the dental laboratory, which the pa-

tient seldom sees, are many interesting

devices for making teeth, inlays, etc. The
dentist generally has a lathe, and polishing

and grinding machines. In the up-to-date

laboratory a motor is used for this purpose.

This motor may also be made to drive the

air compressor outfit as shown in one of the

cuts.

Why High Efficiency Lamps should be Frosted
By ROSCOE SCOTT

Non-technical persons who have been

accustomed to the use of carbon filament

lamps sometimes regard the illuminating

expert with suspicion if he advises them to

use frosted bulbs when installing tungsten

or tantalum lamps. They regard such ad-

vice with incredulity much like that of the

small boy who is told that green apples

are not good for him. Lamp consumers of

this matter-of-fact persuasion reason thus:

"Frosting hides the light source; ergo, it

cuts down the light; ergo, if I buy frosted

lamps, I am actually paying for a decrease

in illumination."

Let us look into the case a little more fully,

and we shall see that the practice of frosting

arose from no desire to gull the consumer,

but from easily proved physiological and
scientific facts.

Look at the lighted filament of a clear

tungsten lamp steadily for a few moments.
Now close your eyes, and you will continue

to "see filaments" for a long time. If your
eyes are not strong, they will "weep," and

you may even find that you have given

yourself a headache. Continued repeti-

tions of the experiment would be ruinous.

These physiological effects are due to what
is vaguely called "glare," and in the tech-

nical language of illumination, "intrinsic

brilliancy." Intrinsic brilliancy may be
expressed numerically as so many "lumens"
per square inch of luminous surface. A
lumen is the commonly accepted unit of

light-flux, and may be defined very simply
as follows: If a light-source' having a

strength of just one candlepower in every

direction be placed at the middle of a trans-

parent sphere one foot in radius, then every

square foot of surface of that sphere will

have exactly one lumen of light passing

through it.

Some actual measurements which were
made on two high-efficiency lamps will make
the effect of frosting clear.

TABLE NO. I (LAMPS CLEAR)

Lamp Lamp
No. 1 No. 2

Lighted diameter of fila-

ment (inches) .00207 .00172
Length of lighted filament

(inches) 23.4 20.6
Area of surface of lighted

filament (sq. in.) 152 .111

Total number of lumens of

light given out 424 282
Lumens per square inch.. 2790 2 53o

The process of frosting these lamps re-

duces the intrinsic brilliancy (glare) from
the above values of over 2500 (intolerably

high for general use) to comfortable values

of about ten, as will be seen in Table No. 2.

TABLE NO. 2 (LAMPS ENTIRELY FROSTED)

Lamp Lamp
No. 1 No. 2

Area of surface of the lu-

minous bulb (sq. in.) 36.6 29.6

Number of lumens passing
through frosting (only 10

per cent absorbed) 382 254
Lumens per square inch.. 10.4 8.6

Where bowl-shaped diffusing reflectors

of holoplane glass are used, it is not neces-

sary to frost more than the lower half of

the bulb, as the reflector itself diffuses the

light from the upper portion.

The beneficial effects of frosting may be

further illustrated by the following rather

whimsical parable.

Gold, like artificial light, is one of the

luxuries which civilized man has come to

regard as a necessity. Suppose that gold de-

scended in intermittent showers from the
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Seeing Things at Night

skies and that in rirr tor a man to i -7 —

any of the precious metal it was absolutely

necessary far him to catch it with bare hands
as it felL It is safe to assume that the

mairrrr- g effect ::" gold nuggets falling with

s-traip speed would detract largely

from the pleasure of feeling them in one's

Now suppose that instead of de-

scending in nugget form, the metal were
beaten into gold-leaf, strips of which were
dropped from the clouds ard wafted their

way down to the expectant hands of mortals

below. Men would welcome such a change
even 1: the amount of gold falling were

ised.

The decrease in velocity of falling gold

:::<rds. in the e " -.:
I dd, to the

decreased glare of light sources which have
been frosted. There is, however, this

difference, that the harmful ts : bril-

liancy in overdoses are

not always felt at hrst.

d evening of

close work by the light

of unconcealed tungsten

filaments will cause eye-

strain, when the same
annoying glare could be

endured for a shorter

length of time with im-

puni

As a general rule one

can well afford to cut

d his total lumen-
light. 10 per cent by h
ing. when the same pro-

his lumens
per square inch by several

thousand per cent.

I: O. U. Bill [Elk, just

back from the big reunion

: the herd at L:s An-
.7 rs tells you that he

saw pretty girls riding

around the streets on gi-

raffes, and tries :: describe

the horrible sea serpent.

green and scaly and
shooting fire out of its

eyes, 1: is not necessary

: : you to urge him to

sign the pledge. Y:
such things actually 7

in California, though they

are not to be found all

the ear round, but only on occasions

like the recent national conclave. Then,
with the efficient help of the electric railway

and lighting companies, wonderful electrical

spectacular effects are obtained.

The photographs are of two floats

of a score or so which literally made night

hideous. They were mounted on trucks

and propelled by a trolley through the main
streets, forming the finest electric parade

ever witnessed in the Southern California

metropolis.

Besides the sea serpent and the rubber-

neck giraffes, there ere many old friends

in new guise: the wild man of Borneo, the

Teddy bear, the trick elephant. Mary's

little lamb and Maud (a Kicker). besi:i7~ a

number of others too awful to talk about,

and which could only be conceived by the

ersitile mind of an Elk.
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Some Notes on Spark Gaps
By ALFRED P. MORGAN

The oscillator or spark gap is one of the

most important yet often the most poorly

adjusted parts of a wirelessJstation. The
possible distance of transmission with a

given set of instruments is greater with an

increase of energy, and the energy stored

in the oscillation circuit varies with the

capacity of the circuit and the square of the

difference of potential to which the opposite

FIG. SPARK GAP FOR SMALL
TRANSMITTER

UN-TUNED

sides of the oscillator are raised. Therefore

by lengthening the spark gap, since a greater

potential then exists and more energy is

stored, the radius of the station may be

increased. Also if the gap is too short the

discharge will form an arc and the only

oscillations taking place will be those corre-

sponding to the frequency of the charging

current.

But there is a strong tendency for an
amateur operator to open out his spark too

wide. He is tempted to open it ou as long

as sparks jump steadily, for the extra noise

thus occasioned seems to please him. The
greatly increased resistance thereby offered

to the released charge may be so great that

the disruptive discharge will not oscillate

but merely set up a unidirectional current.

To obtain a good oscillatory discharge

with little damping it is necessary to make
the resistance of the transmitting circuit

as small as possible. The greatest part of

the resistance is in the spark gap, and there-

fore this should be kept short. The proper

length for a spark gap is a compromise
between the two extremes.

Arcing is often caused by insufficient

condenser capacity in the oscillation cir-

cuit. But if the capacity is increased the

spark gap must also be made slightly longer,

provided of course that an increase in the

amount of energy supplying the coil or

transformer is available, as otherwise the

potential of the condenser may not be

sufficiently raised to permit a discharge to

pass across the arc.

The proper length for the gap may be
approximated by an experienced operator

by the appearance of the discharge. If

too short, the spark will be hissing and

FIG. 2. SIMPLE ZINC SPARK GAP

flaming and is in extreme cases red or yel-

low colored. It should be lengthened out

until it is thick and white and a slight

increase in the sound is noted. The spark

should not be, as commonly thought,

stringy and crackling.

The only way the adjustment may be

really ascertained is by means of a hot

wire ammeter placed in the aerial circuit.
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The proper gap length is then indicated

by a maximum reading on the meter.

Spark gaps exist in various sizes and
forms. The different types all possess

inherent advantages and each is best suited

to the style of apparatus for which it was
designed.

The best spark gap for use with a small

untuned transmitter making use of neither

tuning helix or condenser is shown in Fig. i.

It consists of two brass balls about one inch

in diameter supported by suitable binding

posts. The balls tend to thicken the spark

and make it more disruptive than if it passed

between rods or points. The balls also

increase the potential required to leap the

gap and permit the aerial to become more
highly charged before a spark takes place.

For this reason the spark balls or knobs
must always be kept free from rough spots

and points by frequent polishing.

Zinc has some peculiar property whereby
it is the most efficient material for a spark

gap. Brass is second. The use of zinc

is somewhat limited to any but small sta-

tions as the excessive heat generated by
large transformers or induction coils rapidly

corrodes and melts the zinc electrodes.

Amateur stations using small induction coils

will secure good results with the simple and
efficient type of zinc spark gap shown in

Fig. 2. It is easily made by fitting two

pieces of zinc battery rod | inch long and

| inch in diameter to the ends of two brass

rods J inch in diameter and 2\ inches long.

The rods are supported by two ordinary

double binding posts, one of them provided

with screw threads for adjusting.

A spark gap of the type just described

would be unsuitable for a large transformer

or induction coil. One having heavier

parts of less resistance and better able to

stand the heat is shown in Fig. 3. If de-

sirable the dimensions of a gap of this type

may be reduced and made suitable for a

small coil in place of the gap shown by
Fig. 2.

A piece of hard rubber rod (R) one inch

in diameter and 2| inches high serves as a

standard. Four grooves \ inch apart better

the general appearance and also reduce

leakage in event of any moisture collecting

on the rubber. The upper electrode is

supported by (S) a strip of brass one inch

wide, 3J inches long and J inch thick. A
hole is bored and tapped to receive (P)

which is a piece of brass rod \ inch in

diameter and 2J inches long. A second

hole permits a binding post to be screwed

into the top of (R). A small brass pin (Z)

FIG. 3. ZINC SPARK GAP FOR HEAVY WORK

one-sixteenth inch in diameter and \ inch

long projects into (S) from (R) in order

to prevent (S) from slipping. A fibre head

(H) two inches in diameter and \ inch

thick is clamped on the upper end of (P)

by means of the two nuts (NN). The
electrodes (E) and (F) are cylinders of

brass | inch in diameter and | inch high.

The upper electrode (E) is bored and tapped

to fit the lower end of the rod (P). The
lower electrode (F) is fastened to the base

by means of a screw passing through (B).

(B) is a strip of brass 2} by 1 by ij inch.

A second hole allows a binding post to be

fitted on (B) . The base is made pre-

ferably of hard rubber or fibre.
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Five-Mile Wireless Outfit

Many amateur wireless experimenters will

no doubt derive a great deal of pleasure and

benefit by building their own apparatus, but

there are also many who would prefer to ob-

Wireless Tuning Coil

Lee De Forest has recently taken out a

patent on a new type of tuning coil which

is shown in the illustration. The coil con-

sists of a thin strip of copper or brass ribbon

FIVE UILE WIRELESS OUTFIT

tain a good working equipment at the start,

from some reliable manufacturer. A small

equipment of this sort is here illustrated. It

is intended for actual work up to five miles

under all conditions; not simply when the

atmosphere is just right or when the detector

happens to be "feeling fine."

The detector is of special design and is one
of the important features of the set. It

needs no more attention than a telephone re-

ceiver, and is less liable to get out of order.

Unlike the electrolytic, it cannot be burned
out by the transmitting station, and requires

no potentiometer. Unlike the needle-carbon

detector, it does not arc, and is not affected

by jarring and at the same time it is sensi-

tive.

The head receiver is a neat little instru-

ment built to be sensitive and light, the

weight having been reduced to a minimum.
The permanent magnet is constructed with

a view to giving the greatest efficiency.

Another important feature of the outfit is

the induction coil, which was designed ex-

clusively for wireless. The secondary is

wound with comparatively heavy wire in

order to produce the thick, hazy spark so de-

sirable for wireless transmission. Dry cells

are shown in the cut which work satisfac-

torily for experimenting, but for commercial
use, primary or storage cells are preferable.

wound injthe form of a spiral, the con-

volutions being separated by a thin ribbon

of silk insulation or cellulose acetate. It

is then mounted on a frame with the edge

DEFOREST S NEW TUNING COIL

of the ribbon outward, and a contact maker in

the shape of a crank is arranged so that the

contact point as it is moved outward cuts

out the successive convolutions.
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WIRELESS QUERIES
Answered by Valentine B. Seitz

Head Band Receiver and Condenser
Questions.—(A) Please give a diagram of the

connections of a wireless receiving station with a

head band and receivers. (B) How large should

the plate condensers be for a set of receivers of 75
ohms each? (C) Are plate condensers as good
as leyden jars?—H. T., Marysville, Ohio.

Answers.—(A) The diagram of a re-

ceiving set using head telephones is given

below. (A) is the detector, (B) the re-

RECEIYIXG SET USING HEAD TELEPHONES

ceiver and (C) the battery. In this case

you must use the liquid or some other

type of self-restoring detector.

(B) The condensers used in the receiv-

ing circuit are made of very thin metal plates

and the plates so arranged that the capacity

can be easily and quickly varied by moving
the plates over or from one another. In the

receiving circuit shown in answer (A) no
condenser is needed.

(C) Yes.

A 100 Mile Transmission
Questions.—One hundred miles from this city

there is a station of ten kilowatts and between us
are mountains higher than the place where the
city is located. (A) Could messages be heard
over this distance? (B) What height must the
antenna have? (C) What kind of apparatus is

necessary? (D) Would a soldered connection
with the tubing be sufficient? (E) What re-

sistance must the apparatus have, the tuning coil

and the telephone?' F. T.. San Jose dc
Rica.

Answers.—(A) Yes.

(B; About 70 or 80 feet.

(C) A tuning coil, condenser, pair of

1500 ohm receivers and any good thermo-
electric detector.

(D) Your question is not clear.

(E) The sensibility of a receiving set is

never given by its resistance. Telephone re-

ceivers are spoken of by their resistance;

1500 ohms being a good average for wireless

work.

Spark Coil and Condenser

Questions.—I have wound a jump spark coil

consisting of 42 turns of 14 gauge copper wire for

the primary and 2450 turns of 28 gauge d. c. c.

copper wire for the secondary. I want to operate

this with 10 volts. (A) What will be the limit of

the spark gap ? (B) Can I make a condenser of

14 gauge rubber covered copper wire, if so, how
much will it take?—L. R., Cottonwood, Idaho.

Answers.—(A) As you have not given

size of core, etc., we cannot tell the length

of spark. You will probably find that both

your primary and secondary have too few

turns. With a high speed vibrator and a

well-proportioned core you will probably

get about J inch.

(B) No.

Connections for Wireless Outfit

Questions.—(A) Please show diagram for con-

necting outfit consisting of a tuning coil, silicon

detector, one 75 ohm receiver, condenser and aerial

50 feet from ground. (B) Do I need other in-

struments to make my receiving set complete?

(C) With what wire should I re-wind my receiver

to make it 2000 ohms and how much?—H. J.,

Gloucester, Mass.

Answers.—(A) See diagram.

CONNECTIONS OF WIRELESS OUTFIT

(B) The set described is complete in it-

self, but if you wish to make any improvement
would advise using a receiving transformer

in place of the tuning coil.

(C) Rewind your receiver with No. 40
enameled wire, getting on as many turns as

the magnet spools will hold. Receivers
having from 1500 to 2000 ohms resistance

per pair, give the best results.
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Sending Helix; Wave Length; Ground Con-

nections

Questions.—(A) What size of wire shall I use

on my sending helix and what is the diameter and
number of turns and distance between each turn ?

(B) How do you put on the slider? (C) How do
you find wave length with this tuning coil and ioo

foot aerial suspended 75 feet high? (D) Should
the ground be near the instruments? What size

of wire is best?—R. R. L., Washington, D. C.

Answers.—(A and B), See answer to

L. R. in the September, 1909, issue.

(C) The data given is not enough to

find what the wave length will be. You can

find out near enough, by having some one

compare your tuning point with that of

some other station having a known wave
length.

(D) It is not necessary to have the ground

near the instruments, but the straightest or

shortest distance is the best. You will find

No. 10 wire heavy enough for a one K. W.
set, but the Board of Fire Underwriters

call for No. 4 in some sections.

United Wireless Apparatus

Questions.—(A) Please show diagram Illustrating

the connections of the United Wireless Company's
equipment. (B) Is the potentiometer the same as

the DeForest tuning coil and may it be used in-

stead? (C) Could no volt current be used for

this equipment?—M. T. B., St. Francisco, Wis.

Answers.—Your question is rather gen-

eral, as you do not mention any special

type of set. The different sets put out by the

United Wireless Company vary in con-

struction and method of connection.

(B) The potentiometer and tuning coil are

quite different in construction and use.

The potentiometer is used to vary the voltage

in the detector circuit, while the tuning coil is

used to bring the receiving set in resonance

with the sending station.

(C) One hundred and ten volts alternating

current with a transformer would give most
satisfactory results.

Apparatus to Receive 100 Miles

Question.—What instruments are required to re-

ceive wireless messages up to 100 miles and how
are they connected?—O. E. H., Baltimore, Md.

Answer.—(A) The above question is

quite frequently asked by different people,

and is one that cannot be answered, unless

all conditions are taken into consideration.

A \ K. W. transmitting set, working under
good conditions, over water at night, should

be heard over a distance of 100 miles with

a good receiving set. The receiving set

should consist of a tuning coil, condenser,

receivers and electrolytic or any good thermo-

electric detector. The same sending set

working in the day time and not under such

favorable conditions, probably would not

operate over 10 miles. It can therefore be

seen that the answer to the above question

as to the receiving ability is one that can be

better judged by the amateur himself. See

diagram to C. H. C.

Potentiometer; Rotary Condenser; Electrolytic

Detector

Questions.—(A) Is it best to have one or one-
half ohm steps on a potentiometer? (B) Explain
the rotary type variable condenser. (C) Is there

a commercial wireless station in Kansas City, Mo.,
or Kansas City, Kas. ? (D) How strong a battery

current should be used with an electrolytic detector ?

—I. H. W., Eskridge, Kas.

Answers.— (A) This would depend upon
the total resistance and number of turns in

the potentiometer. If the coil has a re-

sistance of 500 ohms and is to be used with

an electrolytic detector, steps of about two

or three ohms will be sufficient.

(B) The use of the rotary condenser is

the same as that of the slide type, the only

difference being in the construction. A bank

of semi-circular plates, pivoted between

two bearings, are placed so that they can

revolve between a set of similar stationary

plates.

(C) None, to our knowledge.

(D) Electrolytic detectors work on about

1.6 volts.

Microphone Transmitter; Break in Antenna

Questions.—(A) How is a microphone transmit-

ter for very high voltage made? (B) If the cable

leading to the antenna breaks so there is no more

electrical connection with the spark gap what would

happen if the coil were kept working ? Would any

damage be done to the apparatus?—-O. S., Clinton,

Mass.

Answers.—(A) Microphone transmitters

for high voltages are more or less trouble-

some and are not generally used. We
would advise the use of one of the common
types in connection with a transformer in

a shunt circuit.

(B) The spark at the gap will continue,

but no harm will be done. If the spark

gap is opened beyond sparking distance, the

voltage on the free end of the coil might be

raised enough to puncture the insulation.



IN THEr

HOUSEHOLD
The Evolution of Electric Heating

It seems almost incredible that within

the span of less than a half dozen generations

there could have been made such a remark-

able advance in the

methods of the com-
paratively simple
process of boiling

water. The cover

design of a little

booklet issued by a

manufacturer of elec-

tric water heaters
emphasizes in a

striking manner the

course of this devel-

opment, and shows
us in a manner more
forceful than words
that this is truly the

electrical age in

which we are living.

The savage Indian

heated water as best

he could by raking

hot stones out of

the campfire and
throwing them into

the liquid. To our

grandfathers the

open fireplace with

its ponderous kettle

was a substitute for

the crude methods
of the natives. Later the familiar cookstove

with its complement of pots and kettles

was a much appreciated improvement.

And now, at the turn of a switch it is pos-

sible to procure boiling water at any time

and anywhere that the current giving wires

are available.

The uses of an instantaneous water
heater are many.
In the home it will

serve in the sick

room, as well as at

the buffet. To the

physician it is valu-

able for sterilizing

water. In dentistry

the needs of hot
water are more fre-

quent, and the de-

vice is es p e c i a 1 1 y
adapted for this

work, even satisfy-

ing the demands of

the laboratory. In

cafes, etc., there is

a constant demand
for an instantaneous

heater. Hot water

may be obtained
while the glasses are

being procured.
At soda fountains
and in candy stores

such a heater may
be adapted to a score

of purposes.

There are, in tax t.

hundreds of classes

of people to whom the electric heater is

invaluable, but how many stop to think

how comparatively short has been the time

in which this and similar labor saving elec-

trical conveniences have been taking form.
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The Latest in Kitchen Ranges

Cooking by electricity means no fire to

kindle and keep up, no ashes, no smoke, no

dirt, no gas fumes, no menacing probability

of explosion. These things are what make
it the only form of heat that is absolutely

sanitary and free from all objectional fea-

tures. That it is ideal for cooking purposes

is apparent from its very nature.

The principle of the electric heater has

been known and made use of in a limited

LATEST KITCHEN RANGE

way for many years. There has remained,

however, a problem for the engineer to work
out; namely, the construction of a heating

element combining efficiency, simplicity and
durability in a manner that the stove may
be recommended for daily domestic use.

The latest solution of this problem is a heat-

ing element- which is embodied in one of the

latest types of electric range, which is shown
in the picture. This element is made of a

practically indestructible material that con-

verts the electric current into heat at the

exact point where it is wanted and in the

most effective manner. The range which
contains it corresponds in appearance with

the most modern design of gas range, and
the cooking surface consists of six distinct

heating units, each of which can be used
independently of the others.

Both the oven and the broiler are located

above the stove so that no stooping is re-

quired. The oven is heated by five distinct

heating units, so connected that any one or

combination may be used without switching

in the others.

The broiler is heated by five units similar

to the oven. This heating by separate units

makes it possible to regulate the heat with

great exactness, and keep it at the tempera-

ture desired.

Beneath the broiler is located the reservoir,

getting its heat from a double immersion
coil. Under the cooking surface is an open
plate warmer and beneath this is a shelf for

cooking utensils. All of the heating units

are readily accessible for cleaning. There
are no stove lids to bother with for the heat

is in the stove top itself and not underneath,

as in all other stoves except the electric.

Electric Manicuring Outfit

This outfit consists of a motor and flexible

shaft for holding the manicuring instru-

ments, all mounted in a compact mahogany
case. Current is supplied through a cord

ELECTRIC MANICURING OUTFIT

and plug from the lighting circuit. There

are various little grinding, polishing and

buffing wheels which go with the equip-

ment.



The Automatic Kitchen

We know all about necessity being the

mother of invention, etc., and it was for this

reason that Adolph Aderer was impelled

to invent the "automatic kitchen." Mrs.

Aderer was not very robust, and as they

lived in New York she was severely tried

by the servant problem which has become
so complex in the larger cities. In order to

AUTOMATIC KITCHEN NO. 2

lighten her task Mr. Aderer worked out

the idea of the automatic kitchen. The
first machine was used in their home and
in the early stages of its development it

worked so imperfectly that both machine
and inventor were at times near being

thrown out of the window.

But it was no Mr. Bowser idea, as re-

sults finally proved, for after much thought

and experimenting, and aided by helpful

suggestions from the future user of the ma-
chine, he was able finally to bring it to such a

practicable stage that it made the kitchen

absolutely independent of servants. Then
of course the next step was to make machines
for the market and give other housewives

the advantage of its labor-saving possi-

bilities.

The mechanism of the machine is very

simple. Extending from the motor is the

main shaft, a part of which carries two
worms connected to two worm gears, each
of different size, giving two speeds. The
worm gear spindles or shafts are set inside

of an eccentric bushing, the turning of

which by means of small handles permits

the bringing of the gears into or out of

mesh with the worms, this allowing each
of the gears to be run independent of or to-

gether with the other. Attached to each
of the gears is a flexible shaft, the ends of

which have half round sockets.

All utensils to be used are provided with

half round spindles fitting into the sockets

AUTOMATIC KITCHEN NO. 3

on the shafts. These spindles are inserted

into the sockets, the utensils are clamped
to the table, and are then ready for opera-

tion.

The above description appertains to

automatic kitchens Nos. i or 2, No. 2 being

shown in one of the illustrations. The
former has only one flexible arm for the use
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of only one utensil at a time, while the No.

2 has two flexible arms, permitting the use.

of either one or two utensils at a time.

The No. 3 machine is the same as number
2, except that it is mounted on a round

table top, part of which revolves around the

base; base and motor being stationary.

All the utensils are clamped to the table

in their respective positions and are only

removed for cleaning purposes. Each of

the flexible shafts of this machine is provided

at its end with a slip-joint socket, permitting

the attaching and detaching of the arm by
the simple pressing backward of the socket,

without the necessity of unclamping the

utensils from the table.

These machines may be operated by a

child, after a half an hour oi instruction,

and that without any trouble or danger.

Portable Fans

Cooking With Incandescent Lamps

The "fireless cooker" is the latest de-

parture in electric cooking devices and the

unique feature about it is that all the heat

necessary to do the cooking is derived from
four incandescent lamps. As everyone

knows, a comparatively small amount of

heat is required to perform the simpler

cooking operations, such as boiling water,

cooking cereals, etc. The trouble lies in

confining the heat and applying all of its

energy to the cooking process. This is

what the tireless cooker does.

As will be seen in the illustration, the

cooker consists of a cylindrical pail the sides

of which are double and interlined with

asbestos, which almost entirely prevents loss

of heat by radiation. In

the bottom of this pail are

arranged four incandescent

lamps provided with a cord

and plug for attachment to

an ordinary lamp socket.

Above the lamps and sus-

pended from the rim of the

pail is a conical vessel con-

taining the materials to be
cooked. Over this is a heat

retaining cover. The lamps
are arranged so that all

or a part of them may be
used at once, providing

for a quick, strong heat

or a slow, simmering heat.

Any office, home or place of business not

having electric wires may still have an

electric fan, for a portable one driven by
a storage battery is at last obtainable. The
battery is carried in an ornamental jar and

PORTABLE FAN

it furnishes sufficient current to operate the

nine inch fan for 50 hours' continuous ope-

ration, after which it may be recharged

for 50 cents.

ELECTRIC ''FIRELESS'' COOKER
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A Magic City

"Magic City," which is to be found at

San Souci Park in Chicago is one of the

most marvelous in detail and picturesque

in appearance,, of any of the notable minia-

tures that have been shown from time to

time in America. It represents the in-

iuminated by 14.000 four-volt incandescent

electric lamps, some in colors, and the

majority of them flashing alternately. It is

operated from its own plant by electricity

and compressed air. Among the buildings

are a power house in operation, a band
pavilion with a miniature band playing by
phonograph attachment, a German beer

"MAGIC CITY XDERFUL MINIATURE

gtnuity .ung Chicagoans—George
M Call Black and .Arthur Frazier—and
their undivided attention during the work-
ing hours for nearly four years. This
little miniature, occupying a platform about
20 feet in circumference. - even-
thing in the way of life and architecture,

that would combine to create the citv

beautiful. It includes fourteen separate
and distinct buildings, set among gardens,
statuary, fountains and lagoons. It is il-

garden filled with merry-makers, a light-

house in the lagoon, an administration

building with an illuminated tower, an
electric pavilion, an Italian fruit stand,

grand central railway station, and a menag-
erie in which all of the lions, tigers, bears

and alligators seem to be alive. There
are singing, moving birds on the lawns
a little railway train "toots" as it runs
around the city, and the boats and swans
• »n the lagoons are moving all the time.
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The detail is so perfect that a midget man
is seen mowing the lawns, a fortuue teller

is displaying her cards in the Hindu booth

and a bridal party actually walks out of

the Cathedral. The buildings are all in

white enamel, decorated with gold.

The "Magic City" was originally in-

tended for the Alaska-Yukon exposition,

but would not be completed in time for the

opening of that affair. It required the

services of four men an entire month to

install it, so intricate and innumerable are

the details.

Killing Rats by Electricity

The problem of rat extermination becomes
a serious one, especially in seaport cities,

where the danger of infectious diseases,

brought in by the rodents, becomes alarm-

ing. Traps, poison, smoke, etc., are em-

Austria, which is certainly cleanly and
humane. The device consists of a box
with a number of entrances through which
the rat must pass to get to the bait within.

Little metallic gates, hinged at the top,

are provided, which the rat pushes open
as he enters. These gates are made one
terminal of an electric circuit. The other

terminal is connected to wires in the bottom
of the box.

The rat, having thrown open the gate,

closes the circuit by touching the wires.

He is then almost instantly killed by the

current flowing through his body, and no
blood is to be seen.

The inventor made experiments in the

presence of officials from the German
Navy, the police, slaughtering house, muni-
cipal markethalls, in the Berlin electric

power stations, etc. It was even found that

three rats, having been imprisoned in the

same compartment, were killed at one time.

The apparatus has been so much im-

proved, recently, that no volt continuous

current, or even only 40 volt alternating

current, is sufficient to kill a rat. This per-

mits the trap to be installed everywhere, in

the private homes, cellars, stables, kitchens,

etc., where such current is to be found.

Unusual Photograph of Moving
Lights

At first sight one would be led to believe

that some extraordinary new scheme had

ELECTRIC RAT TRAP

ployed for the extermination of the pests,

but they all have their drawbacks.
A method of killing rats by electricity

has-been invented by a citizen of Vienna,

PHOTOGRAPH OF MOVING LIGHTS

been devised for utilizing electric lights to

amuse the public. This freak picture is

however nothing more or less than a re-

production of a time exposure photograph
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made of one of the giant airship amusement
devices, frequently seen in summer parks.

Miniature airships are suspended by

long cables from a lofty tower. The plat-

form from which they are suspended is

then made to revolve. As the ships travel

in a circle, faster and faster, the centrifugal

force tends to throw them outward, and,

as the cables cannot elongate, they are of

course lifted at the same time. The cables,

the tower and the ships are all outlined

with electric incandescent lamps, and all

these individual points of light, as they

move across the photograph plate, leave

a path which shows white on the photo-

graph print.

How to Build a Simple "Shocking" Coil

Many questions have been askea by

readers of the Junior Section, and oth-:rs,

relative to the construction of a simple

induction coil or " shocking coil," as it is

often called. More pleasure can be derived

o so
FIG. I. CIRCUITS OF A "SHOCKING" COIL

from one of these simple coils and a few

cells of dry battery than from many a costly

toy, and the youthful experimenter will

hnd in its making instruction in some of

the fundamental principles of the applica-

tion of electric current. The foliowins:

FIG. 2. PLAN VIEW OF "SHOCKING COIL

description tells just how to proceed in

making one.

Fig. i shows circuits and connections

necessary in the construction. Connections
from the battery or other source of energy

are made at (PPj. The secondary wires

are taken off at (SS), (C) represents the

core, and (K) the "make and break" de-

vice. The same letters refer to like parts

in Figs. 2 and 3. Dimensions and explana-

tions of parts of the device that may be

arranged to suit the fancy of the builder

are omitted.

For the core (C) soft iron wire No. 20 to

No. 24 B and S gauge may be used. Anneal
the wire first by placing it in a coal or coke

fire about ready to die down. Sandpaper the

oxide from the wire when cool, dip in hot

water, dry with a cloth and then paint with

thin shellac. Now cut the wires into lengths

4} inches long. Into any metal tube three

inches long, having a smooth inner surface

force as many of these wires as possible.

Where the wires extend from the ends of

the tube make them even, bind them about

with a wire and dip the ends into melted

solder. The bundle may be held tightly

together at the middle after removal from
the tube by binding with several turns of

stout linen thread. Schellac again with a

thin coat.
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FIG. 3. SIDE VIEW OF "SHOCKING COIL

Referring now to Figs. 2 and 3, provide

four pieces of good close grained wood
(see dimensions), two pieces for uprights

to support the ends of the coil, and two
pieces for the base. Note on the upper
base that binding post nuts are counter

sunk in it and also that the wires are run



POPULAR ELECTRICITY 399

through holes to its under side and follow

grooves provided. After the coil is com-
plete, the lower base may be fastened to the

upper by small wocd screws, small holes

being drilled first to prevent cracking the

wocd.
Returning again to the core, provide a

hard rubber collar (N), J inch wide, 1-16 inch

thick, and just a little larger than the core.

On the end of the core wind a ^-inch strip

zi"

(2 @
FIG. 4. INTERRUPTER SPRING

of light manilla paper soaked with flour

paste, and over this slip the rubber ring

indicated in Fig. 3 by the cross lines. If

rubber is not at hand, this collar may be

made of paper. Next provide a paper

cylinder, Fig. 3 (O), just large enough to

fit the collar (N) when pasted as shown.

This cylinder should be 4j inches long, and
may be made by winding paper of the above

FIG. INTERRUPTER SPRING SUPPORT

width (4j inches) upon a metal cylinder just

large anough to slip tightly on collar (N).

This paper should be saturated with paste,

slipped off the cylinder and allowed to dry
in cylindrical shape. When dry slide this

cylinder over the core and collar (N), after

sliding the copper or brass tube (T) up to

the rubber collar. This tube (T) may be
moved back and forth by its wooden handle
thus cutting off the effect of the primary
current on the core and increasing or de-

creasing the shocking effect. The whole,

core, paper tube and sliding tube, may
now be fitted into J-inch supporting blocks,

and plenty of glue or paste applied.

Over the paper cylinder wind two
layers of No. 22 single cotton covered wire,

soaked in parafrme, for the primary coil,

bringing the wires out at the ends as in-

dicated in Fig. 2. Cover the primary with

a layer of stout paper and schellac in place.

Now wind on | of a pound of No. 36 double
cotton covered wire, paraffined, bringing

the terminals out as shown in Figs. 2 and

3. Silk covered wire may be used if pre-

ferred, without paraffine. The interrupter

screw (K) should be platinum tipped. The
spring, Fig. 4, may be of thin German silver

or steel, with a soft iron disk riveted to

the end. The interrupter spring support,

Fig. 5, may be of 1-16-inch sheet brass.

Use four volts of battery, or about three

cells in series. Brass tubing soldered to

flexible drop cord may be used for handles.

Simple Current Detector

To make a simple current detector, wrap
several turns of about No. 26 insulated

copper wire around the top of a glass tumbler

in the manner shown in the sketch.

Next procure a cork, and having ascer-

tained the centers of the ends with a compass
thrust two brass pins in them. Magnetize

a sewing needle and put it through the cork

SIMPLE CURRENT DETECTOR

at right angles to the pins so that it balances

in a horizontal position. Notch the glass at

two opposite points, put a drop of oil in each

notch, and rest the pins in them. When
a current goes through the wire the needle

will dip. The needle should be kept point-

ing in an east and west position.

This device should only be used to de-

tect weak currents, as from dry cell bat-

teries. It must not be used across no
volt mains unless an no volt lamp be con-

nected in series with the coil or else wire of

sufficient resistance be used in the coil

so as not to throw a short circuit on the line.
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Fishing Signal

Following is a description of a unique
fishing signal which may be rigged up on
a wharf or pier, and so arranged as to

operate an electric bell or buzzer, located

in the fisherman's cottage or any other

place desired, whenever a fish pulls upon
the line. All that is necessary to make the

device are two pieces of spring brass or

old hack saw blades, one about six inches

and the other about seven inches long, a

Line €o hook.

. BrassNuts

FISHING SIGNAL

large flat head screw, two wire connectors,

one dry battery, a piece of f-inch fiber

bushing and fibre washers, adjusting screw

and nuts, some rubber insulated wire and a

bell or buzzer.

First set the screw in place on the wharf
and solder the six-inch piece in place in

the slot and solder the seven-inch piece

and one of the connectors to the top of the

screw head at the left as shown. The
seven-inch piece should slant away from the

six-inch piece.

The six-inch piece, before it is soldered in

place, should have a f-inch hole drilled

near the top in which should be placed the

bushing. On each side of the hole are the

fibre washers, followed up by the adjusting

screw and nuts as indicated in the diagram.
The adjusting screw is therefore insulated

from the six-inch piece.

The other connector is fastened near the

lower end of the six-inch piece by tape and
is insulated from it.

A piece of spring brass may be fastened to

the top of the seven-inch piece and made
into the form of a spiral to which the fish

line is fastened.

If the apparatus be set up with the^head
of the adjusting screw toward the water,

and a fish pulls upon the line, the seven-

inch piece is pulled over and touches the end
of the adjusting screw. Current then flows

from the battery, through the left hand
connector and seven-inch piece, through

the adjusting screw, down through the in-

sulated lead to the right hand connector,

on through the buzzer to the other side

of the battery, completing the circuit and
operating the buzzer.

Laminated Motor on Alternating

Current

Laminated-field motors designed for di-

rect current, such as the one described in

the May, 1909, issue of Popular Electricity,

page 46, will operate on alternating current,

since the polarity of both the field and the

armature terminals reverse with each re-

versal of the alternating current. Operated
by alternating current they are, however,

less efficient, owing to the great self-induc-

tion in the fields. Still with plenty of power
available, as from an alternating current

lighting circuit, they may be made to run

very satisfactorily. In regard to this, A. W.
Jefts, of 6 Hudson street, Worcester, Mass.,

writes as follows:

"In the May issue of Popular Electricity

there appeared plans and details for a small

battery motor with laminated fields and
laminated armature of three coils. I call

your attention to it for the reason that it may
interest some of your readers to know that,

while the motor was designed to run on

direct current from two to four dry bat-

teries, which it does very nicely, it will

run like a whirlwind on alternating current

of 104 to no volts, 60 cycle, single phase;

this by simply putting it in series with a 32

candlepower lamp. Connected in this way
it was very strong. With a 100 candlepower

lamp in series it is a little giant and would

make an excellent fan motor, easily made
and of little cost.

"The one I have made cost me 40 cents

for material. I made changes in the de-

sign, making it a little heavier, by using

thicker laminations and more wire on both

field and armature windings.

"The details were somewhat simplified.

It is self-starting on alternating current and
is more unique than the originator seemed
to know. I will give working details to

anyone interested enough to write for them."
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Readers of Popular Electricity are invited to make use of this department. State

your questions as clearly and concisely as possible. No consideration will be given

to communications which do not contain the full name and address of the writer

More Doorbell Engineering

The question of how to ring four door-

bells from a fifth push button and still have

the bells all work independently has brought

in a long train of solutions. Some were

wrong, some too expensive, and some unmen-

"=" Battery \*_ 13 ©

II

FOUR BELLS RUNG FROM A FIFTH BUTTON

tionable. But a doorbell engineer comes along

with the only real, up-to-date, Twentieth Cen-
tury method of attacking this " complex "

problem. The diagram shows how it

should be done. Connect the back con-

tacts of all the bells to the middle wire,

which contains the fifth push button.

The discussion will now be considered

closed, and further reference to this par-

ticular problem will result in a waste of

postage stamps.

Pole Changer for A. C. to D. C.

Question.—Would you kindly advise me if such
an arrangement as is sketched here would change
A. C. to D. C. on a non-conductive load such as
storage battery charging, also if it would work on
an inductive load.—C. E. H., Jr., Chicago, 111.

Answer.—In the diagram, which we re-

produce, you state that the synchronous
motor runs at half frequency speed by
gearing, which is impossible, as the speed
must depend upon the number of poles

of dynamo and motor. The commutator
device might be so geared. Your device

would not work at half speed because if

the dynamo were only bi-polar, which is

unlikely, the current would change in di-

rection once during each revolution and hence

the commutator would have to run at exactly

the same speed. If the dynamo is multi-

polar your commutator will have to run
as many times faster than the dynamo as

there are pairs of poles on the dynamo. If

POLE CHANGER

the dynamo is twelve-poled the commutator
will have to run six times as fast as the

dynamo. Also, the D. C. brushes will have

to be set so that they are passing from one

commutator bar to the other when the A. C.

current is at zero. Exact synchronism

must be maintained. You will find that this

device is generally impractical. The cur-

rent it would produce would be pulsating

and not smooth, and while it can be used

on battery charging it will act upon inductive

loads much as an alternating current would,

but not to so great an extent.

Controlling Lights from Two Points

Questions.—(A) Will you explain to me by dia-

gram how to wire two lights and switches so as to

turn on light from downstairs and shut same off

by switch upstairs. (B) Can two lights be on the

same switch, one downstairs, and one in the hall,

to be turned on upstairs and shut off downstairs?
—A. S. L., West Point, Cal."

Answers.—(A) The better way is to use

two three-point switches, one upstairs and
one downstairs, wired as shown in the

diagram.

(B) The two lights may be separated, (A

being in the hall and (B) downstairs.
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Edison Cell

Questions.—(A) Please explain the construction

of an Edison cell. (B) Does this cell wear itself

out when not in use? (C) Should it be kept on
a closed circuit when not in use ? (D) What is the

voltage of this cell? (E) Will a common earthen

jar of proper dimensions be suitable for this cell ?

.(F) How long will this cell last with ordinary

usage?—W. W., Colorado City. Colo.

Answers.—(A) Magnesium chloride mixed
with cupric oxide is molded under pressure

into a plate of the required weight and size.

Heating this plate binds the mass together.

po

EDISON CELL

Referring to the drawing, the cupric-oxide

plate (P) is shown suspended by a copper

frame (Cj protected in the electrolyte above

the plate where the rods run to and through

the cover, by porcelain tubes (TT). One
of these copper rods from the frame is

used as a binding post for the positive lead

(+). Supported through the cover are

two zinc plates (ZZ) between which is sus-

pended the cupric oxide plate. A bolt and
binding post connects the two zinc plates

and is the negative lead (— ) connection.

A thin layer of paraffin oil (PO) is used

to cover the electrolyte and adds one-third

to the life of the cell. The 300-ampere

cell is 10 inches high by 6f inches in diame-

ter. The cover of the jar should prefer-

ably be of porcelain. The internal resist-

ance of the cell is about .03 ohm. This

cell will give 12 or 14 amperes but runs

most efficiently at six amperes. For the

300-ampere hour cell the copper-oxide

plate should weigh at least two pounds.

To set up the cell, place water in the jar and
into this sprinkle granulated potash, stir

ring the solution until the potash is all

dissolved and the solution i> "saturated."

Next put the plates in place and pour on

the heavy paraffin oil. Be careful that the

surface of the electrolyte is at least one

inch above the oxide plate.

(B) Xo.

(C) Xo.
(D) .7 of a volt.

(E) Yes.

(F) That will depend upon the output

required and also upon the size of the

plates. The cell is built to give as high

as 900-ampere hours being then used for

lamps and small motors.

Grounded Telephone Lines

Questions.—(A) How may cross talk on grounded
party lines be eliminated where such lines parallel

on the same line of poles for four or five miles?

Would running an extra wire for each line and
grounding it beyond the point of intersection and
transposing these wires the same as for a metallic

circuit be any benefit? (B) Will a grounded line

carry more telephones and give getter service than

a metallic line when there are no other lines par-

alleling? (C) How would you compute the re-

sistance of a grounded line 10 to 12 miles long with

16 and 17 bridging telephones equipped with 1600

ohm ringers and what allowance should be made
for each bell added to or removed from the line ?

Lines are constructed of Xo. 12 and Xo. 14 E. B. B.

galvanized iron wire. (D) Please inform me how
to solder galvanized iron wire to a galvanized ground
rod, with a torch or copper.—W. M., Mapleton,

Minn.

Answers.—(A) There is no possible

method of preventing cross talk on grounded

lines, while they remain grounded lines,

especially when of such length, and you must

resort to some method of making them

metallic at least for the length that they

are paralleling. It is best to make them

metallic their entire length. Running an

extra wire as you suggest would do no good

and would probably aggravate matters by

3tM'
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FIG. I

producing extra grounds. If the lines ex-

tend for several miles beyond the point of

intersection, making it too costly to run

metallic circuits and the lines diverge

materially, the method shown in Fig. 1

will help you out. Briefly make your lines

metallic as far as possible, at least as far as

they parallel, and connect to repeating coils

as shown, grounding one side of the re-
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peating coil. Be sure and keep the metallic

ends of these lines free of grounds. The
method shown in Fig. 2 has been used suc-

cessfully where two grounded lines parallel

for a short part of their length only.

£?/XTt//75/*'<'r Z/-VC

FIG. 2

(B) No, there is no excuse whatever for

running grounded lines except cheapness,

and it is impossible to free grounded lines

from noises and induction. When the

trolley and power wires begin to parallel

your leads, you will find conversation im-

possible on your grounded lines, and even

the changing magnetic field of the earth or

storms will make your line noisy.

(C) Use the formula,

I 1 1 1 1 1 1

R Rj R 9 R
3
R 4 R 5 ^i7>

where R is the total resistance of the

line, Ri, R2, R3, etc., the resistance of

each individual telephone plus the re-

sistance of the line from the office to

the telephone. The resistance of No.

14 E. B. B. galvanized iron wire is 49.08

ohms per mile; of No. 12 is 28.46 ohms.
The resistance of the earth can be neglected,

it depending mostly on the resistance of

your ground connections. The reciprocal

of the above formula is the one generally in

use. Roughly the resistance of your line

will be the resistance of each bell divided

by the number of bells, plus the line re-

sistance to the first telephone if the remaining

telephones are fairly close together. You can
easily figure out for yourself the effect of

adding to or taking away telephones by the

formula.

(D) You should have no difficulty in

soldering galvanized iron. First clean the

red and wire, taking care not to scrape off

the galvanizing. Then wrap the wire

tightly around the rod in a spiral with con-

volutions about J inch apart. Heat the

rod with a blow torch, not on, but near to the

joint to be soldered, until the joint is hot

enough to melt wire solder. Apply a good
soldering flux (one made by adding an excess

of zinc to muriatic or hydrochloric acid is

best) and then work the solder into the joint

until it flows freely. Be sure and wash off

the excess of acid or it will corrode the joint.

A quicker way, if you have a large number

to solder is to dip the joint into a pot of

hot solder instead of using the torch. A
soldering iron is not practical for such large

work. The main point is to get the rod

hot.

Telephone Phantom Circuits; Telephone Pole

Changer

Questions.—(A) Show by diagram and explain

a phantom circuit on a telephone line. (B) Show
diagrams of a telephone pole changer and tell how
it works.—A. A. R., Glasgow, Mo.

Answers.— (A) A phantom telephone cir-

cuit employs the wires of other telephone

circuits for its operation, and properly in-

stalled and equipped is as efficient as the

i±

FIG. I. A PHANTOM CIRCUIT

circuits of which it is composed, and none

of the circuits interfere with each other.

There are several methods of connecting

up a group of wires so that more telephones

can be served with metallic circuits than

there are pairs of wires, but the diagram

shows the standard phantom arrangement

for obtaining one phantom from two metallic

circuits. In Fig. 1 (Li), (L2), (L3) and
(L4) represent the wires of two metallic

telephone circuits of any length connecting

telephones (Ti) with (T2) and (T3) with

(T4) through repeating coils (Ri), (R2), (R3)

and (R4), as indicated. These repeating

coils are similar to ordinary induction coils

or transformers with primaries and second-

aries of equal resistance and with a closed

magnetic circuit. A connection is brought

out from the exact center of the secondary or

line side of each repeating coil. Telephones

(T5) and (T6) connected to these connections

will operate over a phantom circuit and we
thus have three non-interfering, metallic

telephone circuits operating over four wires.

The current from telephone (T5) passes to

the center of coil (Ri) and divides equally,

half going over (Li) and half over (L2) to

the outsides of coil (R2) and uniting at its

center to telephone (T6), thence back in a

similar manner through coil (R4), line wires

(L3) and L(4) and coil (R3) to (Ts), thus
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completing the circuit. Since the current

divides and travels in opposite directions

in the line side of the repeating coils it has

no effect on their primaries and therefore

does not disturb the other telephones.

Similarly it will be seen that the current

from the telephones T: . T: . T3), and

T_ cannot pass out through the central

connections of the repeating coils and there-

fore cannot interfere with the phantom.

For successful operation it is necessary

that the lines must be similar in even- re-

spect and the repeating coil resistances, etc..

be exact, so that the currents will divide

evenly and the phantom circuit must be

treated and transposed similarly to the other

circuits.

(B) The ordinary pole changer consists

of a pendulum (P) Fig. 2 fastened at one

end and caused to \ibrate by means of an

electromagnet M operated by the battery

B . the same as an nrdinarv doorbell

FIG.
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THE ORDINARY POLE CHANGER

operates, and arranged to make connections

to a ringing battery. The period or fre-

quency of this pendulum is regulated by its

length and the adjustment of the weight

W The pendulum carries, at its lower

end. contacts Ci to C6), which are con-

nected to the ringing battery B 2 as in-

dicated, and in vibrating alternately make
contact with the spring contacts indicated on

each side of the pendulum. The spring

contacts are connected to the line terminals

A . B . C and D). The ban

a closed circuit battery designed to keep the

pendulum operating continuously, which
requires very little power. The battery B 2

is in circuit only while ringing and generally

consists of sufficient dry batteries to deliver

75 to 85 volts on the line. Connecting to

posts (A) and (B) will give alternating

current and to posts (B; and (C) and to B
and (D) will give negative and positive

pulsating current respectively. In series

with battery (B2J is a relay (R) which
throws the condenser (C) across the line

when ringing so as to smooth out the pulsa-

tions. The pendulum is shown thrown
against the right hand contacts and by tra-

cing the circuits from the batten' it will

be seen that (A) and (D) are positive and
B negative, (C) being oprn. With the

pendulum to the left (A) and (C) will be

negative and (B) positive. (D) being open.

Thus A and (B) are alternately positive

and negative; that is, we :ernating

current between them.

Transposing Telephone Phantom Circuits

Question—How can I transpose telephone line.-

for phantom circuits?—E. B.. Chico, Cal.

Answer.—You do not state any specific

phantom system or the number of lines to

be transposed, but in generalTjrou

EIG. FIG. FIG.

transpose successfully if you treat the phan-

tom circuits as separate metallic circuits.

The component parts of the phantom should

always occupy adjacent pins on the cross

arm and should be of the same kind and size

of wire. Considering the phantom de-

X
FIG

scribed in the answer to A. A. R. it can be

seen that there are three ways of transposing

a phantom composed of four wires. In

Fig. 1 neither metallic circuit is transposed.

In Fig : Li and L: are transposed. In

all the lines are transposed. Fig. 4

shows a section of transpositions to prevent

t 3S talk between two metallic circuits

and one phantom.
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Telegraph and Telephone Circuit on Same
Wires

Question.—We^haveVTtoll line that is 40 miles

long, of two No. 9 iron]wires, that has four drop
and jack stations on the line, and expect to duplex it

for telegraphing from station No. 1 to station No. 4.

Please^ explain by diagram how this can be done

and how many coils'Vill have to be used.—H. C. E.,

Boone, la., also T. G., Brockwayville, Pa.

A nswer.—The accompanying diagram will

give you the information sought. We as-

sume that the line runs through each station

and cannot be cut in two at the intermediate

stations. (Si), (S2), (S3) and (S4) repre-

sent the stations on the line. (R) and (Ri)

are impedance coils, split with two equal

windings, and connected across the line.

The telegraph instruments are connected

between the central connection of these

impedance coils and the ground as shown.

These impedance coils are best made by

Si
S3

4Xh i<X>i

T
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h
COMBINED TELEGRAPH AND TELEPHONE

CIRCUIT

winding two wires of about No. 30 B. & S.

gauge wire in parallel, around a bundle of

soft iron wires, to about 1 50 ohms resistance

for each wire and then bending the ends
of the iron wires back over the coils so as to

cover them and make a closed magnetic
circuit. Care must be taken to insulate

the wire properly and to bring out the four

connections as shown. The ordinary coils

of a bridging bell may be often used by
connecting the coils directly across the line

and connecting the telegraph instruments at

the point where the coils are connected
together. Pieces of soft iron should be
fastened between the poles of the iron cores

so as to make a complete magnetic circuit,

or often two magnetically wound resistance

coils may be connected in series across the

line and the tap for the telegraph taken out

between them. In all cases the coils and
the line wires must be of equal resistance

so that an equal current will flow over each
side of the line, otherwise the telegraph

impulses will be heard in the telephone

receivers. If the lines are not equally

balanced they should be overhauled both

for the sake of good telephone as well as

telegraph service. If the telegraph clicks

are heard on the telephones it may be neces-

sary to bridge condensers across the tele-

graph keys so as to smooth out the tele-

graphic waves. These condensers may be

from 2 to 12 microfarads capacity depend-

ing upon conditions. The batteries used

with the telegraph instruments should be of

the closed circuit type (gravity) and the

number of cells determined by experiment.

Transformer Theory

Question.—A static transformer with its primary

circuit connected to the mains of an alternating

dynamo, and its secondary circuit open, or dis-

connected from any load, takes from the mains
supplying it

;
very little current due to self-induc-

tion, that is, there is only enough current flowing

in the primary when the secondary is open to set

up the magnetic flux which in turn produces a

current which is equal to, and opposite in direction

of flow to that of the current supplied by the mains
from the alternator. Now the opposing or induced

current allows little current from the mains to

flow in the primary circuit when the secondary is

open. This being true, why is not this self-induc-

tion effect produced in the telephone receiver and
secondary of the induction coil of the party listen-

ing, as well as the receiver of the party talking?

It appears that this effect of self-induction would be

present and sufficient to allow little or no current,

or at least not sufficient current, to flow in the

circuit to operate the receiver of the listening party.

— J. C. S., Jefferson, la.

Answer.—Your statements are all true,

but only as generalities. You must under-

stand that self-induction and impedance and

resistance are only relative terms. There is

no self-induction in any coil until there is

current and this of a varying nature flow*

ing through it. An impedance coil used

upon a direct current loses its identity and
becomes merely a resistance coil. Also

when this coil is used on an alternating

current, some current must pass through the

coil in order to produce magnetization of the

core, self-induction between the convolutions

and the other factors which go to make up
impedance. This current is called the

magnetizing current in transformers and

depends upon the design of the coil, fre-

quency of the current, etc., but is always

present whenever a voltage is impressed

upon a coil. When a current flows in the

secondary of a transformer it has an action

(demagnetizing) to counteract the effects of

the primary current and therefore more
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current must flow in the primary to produce

the proper inductive effect upon the sec-

ondary and this is exactly what happens.

The whole idea that you should gain, how-
ever, is that, no matter wThat the conditions,

some current will flow through a coil if

there is a voltage impressed upon it. The
quantity of this current depends upon the

design of the coil, frequency of current,

etc., other things, such as voltage, being

equal. The problem of the receiver and
induction coil secondary is therefore to

produce an impedance effect so that there

will be at least enough magnetizing current

flowing in the receiver to produce the proper

effect upon the diaphragm, i. e., a problem
of design which has been admirably solved.

When you consider how little current is

actually required to operate a telephone

receiver you will gain an idea of the meaning
of the word design as here used. If it

required more power, the receiver coils

would have to be wound so as to absorb

more magnetizing current. The effective

current in a telephone receiver is generally

so small that it cannot be measured by ordi-

nary means. In many common battery

systems most of the current passing through

the receiver is direct and has practically

no effect upon the sound.

Winding a Six Slot Armature

Question.—How should a six slot armature be
wound and connected.—H. L., Chicago, 111.

WINDING A SIX SLOT ARMATURE

Answer.—The diagram shows one way of

doing this, each coil occupying one-half the

depth of the slot.

Soldering Flux; Melting Zinc; Resistances of

Iron and Steel Wire
Questions.—(A) Can you tell me how to make

a soldering paste or flux that will be equally effec-

tive on brass, copper, zinc and iron? (B) How
can zinc be melted? I have been told that it

would run into the pores of a crucible. Is this so?

(C) Will you give aTtable of the resistance of iron

and steel wire?—E. M. C, Rocky Ford, Colo.

Answers.—(A) Place chips or filings of

zinc in strong hydrochloric acid until a

saturated zinc chloride is obtained. Add
one-third spirits of sal ammoniac and one-

third rain water and filter. This flux will

leave no rust spots on iron and steel. To
solder zinc, the zinc chloride should be

used without the sal ammoniac.
(B) Use an earthenware crucible such as

is used in making alloys of different metals.

The trouble you speak of we have not been

able to verify.

(C) Roebling gives the following table:

No. Dia.

Mils

Weight

1000 feet

Res. per Mile in Ohms

B. W. G. E. B. B. H. B. Steel

340 304 2.93 3.42 4.05
1 300 237 3.76 4.4 5.2
2 284 212 4.19 4.91 5.8
3 259 177 5.04 5.9 6.97
4 238 149 5.97 6.99 8.26
5 220 127 6.99 8.18 9.66
6 203 109 8.21 9.6 11.35
7 180 85 10.44 12.21 14.43
8 165 72 12.42 14.53 17.18
9 148 58 15.44 18.06 21.35

10 134 47 18.83 22.04 26.04
11 120 38 23.48 27.48 32.47
12 109 31 28.46 33.3 39.36
13 95 24 37.47 43.85 51.82
14 83 18 49.08 57.44 67.88
15 72 13.7 65.23 76.33 90.21
16 65 11.1 80.03 93.66 110.7
17 58 18.9 100.5 120.4 139.
18

.
49 6.3 140.8 164.8 193.8

Grades of wire as referred to by letters

in the above table have the following proper-

ties: "E. B. B." is a very soft, high grade

material, having the highest conductivity of

all. Its breaking strength is three times

its weight per mile. "B. B." wire is better

mechanically and has a breaking strength

of 3.3 times its weight per mile. "Steel"

wire is the strongest, its breaking strength

being 3.7 times its weight per mile, but it

is lacking in conductivity. This wire is

the cheapest, is used much for telephone

work on short lines, and Miller states that

as far as talking results are concerned on
such lines no difference can be noted be-

tween the use of an iron, steel or copper

circuit.

Galvanized Iron for Motor Laminations
Question.—Could galvanized iron be used for

the laminations in an alternating current motor?

—J. D., Cleveland, O.

Answer.—No. The iron is not soft

enough. It would cause too great a core

loss in the motor.' Also the plates would
not be insulated from one another and would
allow eddy currents to flow through, caus-

ing heating and other loss.
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The Fuller Cell

Questions.—(A) Explain the construction of a

Fuller cell. (B) If purchased, what would one
cost?—D. S., St. Paul, Minn.

Answers.—(A) The Fuller cell is a two-

fluid one. It consists of the following parts:

Provide a glass jar similar to one used for

any fluid or gravity battery. Next secure a

porous cup of nearly the same depth as the

glass jar, and having one-third of the latter's

capacity. Get a rod of zinc and secure to

its end a lump or cone of the same metal.

The upper end, of this zinc rod is one ter-

minal of the cell. Outside the porous cup
and in the glass jar suspend a carbon block

having a connecting terminal at its top.

The cover of the jar may be of any non-

conducting material and so constructed as

to hold the upper end of the zinc rod and
also the carbon plate. To set the cell up,

pour a little mercury into the porous cup,

then put the zinc electrode in place. Now
fill the porous cup yearly full of very dilute

sulphuric acid. In an earthen jar make the

following solution called "electropoion:"

Bichromate of potash or so-

dium bichromate 3 parts

Sulphuric acid 1 part

Water 9 parts

The bichromate is best prepared by adding
it to hot water, to which, when cool, should

be added sulphuric acid very slowly.

To hasten the action of this cell a teaspoon-

ful of salt may be dissolved in a pint of water
and a little of this added to the porous cup
solution.

This cell gives two volts and for a con-

siderable time 0.6 of an ampere. Its inter-

nal resistance is from one-half to one ohm.
(B) See manufacturers' catalogues.

Batteries

Questions.—(A) What solution is used in an
Edison primary battery ? (B) What is the differ-

ence between a primary and a secondary battery?
—S. P., Morristown, Pa.

Answer.—(A) The electrolyte is a solu-

tion of potassium hydrate.

(B) A primary battery converts chemical
energy directly into electric energy, while a
secondary battery is made up of such ma-
terials that when they undergo chemical
action due to the current being sent through
the cell. This cell then acquires the properties

of a primary cell, and if its external circuit

be closed is capable of giving back the origi-

nal charge.

Tesla Coil for X-Ray

Questions.—(A) In the high frequency apparatus
in the March issue, (answer to E. H. B., Brooklyn)
I wish to ask whether this coil can be used for

X-ray purposes? (B) If this coil will perform the

experiment on page T62 in July issue? (C) Can I

use No. 35 wire in place of No. 31, and if so, what
would be the effect? (D) How can I build a

fluoroscope?—T. R. F., Pryor Creek, Okla.

Answers.—(A) Yes.

(B) No.
(C) Yes, but the Tesla coil would have

to be varied to suit the change in the in-

duction coil or transformer, as the coil

voltage would be greater but the current less.

Therefore a smaller condenser would have

to be used, and the Tesla coil wound to

suit the condenser. The induction coil

described would require more careful in-

sulation between secondary and primary

if No. 35 wire were used as the voltage

would be greater.

(D) To make a fluoroscope take a sheet

of paper or other substance transparent to

X-rays and cover it with a fluorescent sub-

stance such as tungstate of calcium or

platino-barium-cyanide. Mount it in the

large end of a stereoscope with the fluores-

cent surface turned toward the inside.

BOOKREYIEWS

Elementary Lessons in Electricity and Mag-
netism. By Silvanus P. Thompson. Chicago:
Thompson & Thomas. 1906. 499 pages with

193 illustrations. Price $1.50.

The sciences of electricity and magnetism
are based on exact laws determined through

laborious experimental work performed by
generations of indefatigable workers. To
afford the beginner in electricity a clear and
accurate knowledge of these fundamental
and epoch making experiments is the object

of the book; and it fulfils the requirements

admirably. Three distinct sets of phenom-
ena are observable at the outset—fric-

tional electricity, current electricity aDd

magnetism, and accordingly the first three

chapters are devoted to an exposition, in

"Plain English" of the prominent experi-

mental facts of these three branches of the

subject, reserving for the later chapters the

points of connection between them, and such

parts of electrical theory as are admissible

in a strictly elementary work.
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A series of exercises and problems has

been added at the end of the book in order

to enable students, when they so desire, to

test their power of applying thought to

what they read, and to ascertain how far

they have digested the matter contained

in the text.

The theory of electricity adopted through-

out the lessons is that whatever may be its

true nature it is one, not two: whatever it

may prove to be, it is not matter, and is not

energy; that it resembles both matter and
energy in one respect, it can neither be

created nor destroyed. It conforms, there-

fore, to the great doctrine of the conservation

of matter, established a century ago by
Lavoisier, and to the doctrine of the con-

servation of energy built up by such great

scientists as Helmholtz, Thomson, Joule

and others,—which teach that we cannot

create or destroy energy or matter, although

we may cause them to change from one
form to another.

Modern Electric R ailway Practice. Volumes
i, 2, 3 and 4. By Sidney Alymer-Small, Calvin
F. Swingle and Paul E. Lowe. Chicago: Na-
tional Institute of Practical Mechanics. 1909.

831, 709, 713 and 676 pages respectively, with

433, 356, 368 and 58 illustrations respectively.

Price $25.00 per set.

With this work at hand it would be hard
to find a phase of electric railroading, as

far as the electrical equipment is concerned,

upon which exact and practical information

would not be immediately forthcoming.

This information is not a rehash of material

which is out of date through the rapid ad-

vance of electric railway development, but
is practically up to the minute as far as a

textbook can be made. To attempt to

outline the scope of this work fully would
be to write another small book, but the

following will give an insight into contents

of these four large volumes, which, by
the way, are beautifully bound and an orna-

ment to any library.

Volume I takes up elementary electricity,

railway motors and motor control. To
obtain a good insight into any subject it

is necessary to begin at the bottom, hence
the introductory lessons on static electricity,

condensers and electrical machines in gen-

eral. Lightning and lightning arresters

are also given full consideration. Trans-
mission lines, feeders, trolley wires and
third rails come in this volume and then

the various kinds of motors and systems of

control now used are reviewed.

In Volume II the air brake is discussed

beginning with a full and clearly illustrated

description of the Westinghouse A. M. M.
equipment for electric traction work; also

the G. E., Christensen and others. The
electric locomotive is also fully described

in all its details.

Power stations, steam and gas engines,

and generators and switchboards are the

subjects taken up in Volume III. The
operation of the various rriachines is dealt

with mainly, rather than their construction

and installation. It tells you all about

boilers and engines, how to make and an-

alyze indicator diagrams; about steam tur-

bines, railway generators, sub-stations,

switchboards, etc.

In Volume IV electric railway troubles

are analyzed with a treatment on standard

train rules; and, finally, an electrical dic-

tionary.

In each volume there are questions and
catechisms to increase the practical value

of the work.

It may also be mentioned that with each

of these sets goes a certificate of membership
in the National Institute of Practical Me-
chanics, good for one year, during which
time the member is privileged to ask ques-

tions on engineering which are answered free

by the consulting department of the Insti-

tute.

Spons' Workshop Receipts. Vol.1. London:
E. & F. N. Spon (New York: Spon & Cham-
berlain). 1909. 518 pages with 223 illustra-

tions. Price $1.50.

This is a condensation and more accessi-

ble alphabetical arrangement of the pub-
lishers' original "Workshop Receipts." It

is for manufacturers, mechanics and scien-

tific amateurs, and this first volume, which

only includes names from "Acetylene" to

"Drying," contains nearly 2,000 receipts,

formulas, mechanical and other processes,

etc. Glancing through the pages we find

treated such subjects as these: "Baking
powder;" "Bell founding and bell metal;"

"Bleaching;" "Burnishing;" "Candles;'

"Chimney construction;" "Clock and watch
mending;" "Distillation;" "Drying and
desiccating," etc., which gives a faint idea

of the scope of the work. This work com-
plete will be a comprehensive cyclopedia of

mechanical and chemical processes.
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Coin-in-the-Slot Curling Iron Heater

Hotel keepers will be interested in the

invention of an electric curling iron heater,

operated by a coin, which has been patented

by Mary M. Buck of Machias, N. Y. The
object is to provide means for direction of

the^current into the heater upon insertion

FIG. COIN-IN-THE-SLOT CURLING
IRON HEATER

of the coin and to automatically break the

circuit when a predetermined length of

time shall have elapsed.

Fig. i is a side and edgewise view of the

interior of the heater. When the curling

iron is inserted the tongs are surrounded by
the heating coil of fine resistance wire.

Current flowing through this coil heats up
the wires as in an incandescent lamp fila-

ment, which in turn heats the curling iron.

To start the current a coin is inserted in

the slot which closes the circuit as shown
in Fig. 2, the current flowing directly through
the coin.

To heat up the iron to the proper tem-
perature will require a certain definite

period of time and to release the coin at

the end of that period, and so shut off the

current from the heating coil, the thermostat

shown in Fig. 2 is added. This thermostat

consists of bars of dissimilar metal firmly

riveted together. These metals have dif-

ferent coefficients of expansion when under
the influence of heat, and consequently one

will expand more than the other and draw
the composite bar into the form of a curve.

This curving of the bar releases a little

FIG. 2. CONNECTIONS OF CURLING
IRON HEATER

catch which allows the coin to drop into a

receptacle at the end of the desired period,

opening the circuit.

But what causes the thermostat bar to

heat up, is asked. This is done by another

coil of resistance wire wound around the

bar and deriving its current from the main
circuit. Current flowing through this coil

gradually heats up the bar, slowly enough,

however, to give the curling iron time to

be heated before the coin is released.

In circuit with the thermostat is a minia-

ture electric lamp which glows as long as the

device is in operation. When the circuit

is broken by the dropping of the coin the

lamp goes out, indicating that the iron is

properly heated.
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Unique Telephone Attachments

In using the telephone it is ofteDtimes

convenient to have both hands free for

making notes, etc. In looking up informa-

tion, also, it may be necessary to set the

receiver down for a moment, which operation

sounds to the party on the other end of

the line like the clatter of a dozen tin Dans.

FIG.

Two patents have appeared simultaneously

on devices for holding the receiver while

in use, one awarded to Howard F. Hansell,

Jr., of Philadelphia, Pa., (Fig. i) and the

other to Benjamin E. Detrick of New Al-

bany, Ind. (Fig. 2).

In Mr. Hansell's attachment there is a
slotted projection above the ordinary desk
stand in which are clamped the receiver and
transmitter as shown in Fig. 1, the relative

positions being such that when the ear is

at the receiver the mouth is at the proper
position in front of the transmitter. They
are held in this position at all times. When
not in use the ordinary switch hook must of

course be held down to disconnect the tele-

phone, as is the case when the receiver is

hung on the hook. The small detail view
in Fig. 1 shows how this may be done by
means of a small cam lever which is readily
released when the telephone is in use.

In Mr. Detrick's device the receiver is

held on a swinging bracket arm and normally
holds the switch hook down in the discon-
nect position as shown by the dotted lines

in Fig. 2. To use the telephone the arm
is swung up as shown, relieving the pressure

on the switch hook which signals the central

tig. 2

office. Both receiver and transmitter are

then in the proper relative position for use

without the aid of either hand.

Magnetic T-Square
The T-square is one of the most important

articles in a draftsman's outfit and its ad-

justment must be perfect in order to do ac-

curate work. James C. Draper and Joseph

MAGNETIC T-SQUARE

YV. Reid of Memphis, Tenn., are the inven-

tors of a unique magnetic T-square. The
head of the square, which rests against the

edge of the drafting board, carries an
electromagnet. The edge of the board is

provided with an iron strip against which
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the pole pieces of the electromagnet rest.

Current from batteries or any other suitable

source is made to pass through the coil of

the electromagnet whenever it is desired to

clamp the T-square in a given position.

This current energizes the magnet and
causes the pole pieces to cling firmly to the

iron strip, holding the square in place. If

it is desired to move the square about over

the board the current is shut off by a simple

switch and the magnet thereupon loses its

power.

Guard for High Tension Wires

Where high tension light and power wires

cross over telephone and telegraph lines

there is always danger that the high tension

wires may break and fall down on the

telegraph or telephone lines and send a

dangerous current into the latter. Many
kinds of guards have been devised to elimi-

nate this danger, among the latest being

that of Charles J. Elliott of Oxnard, Cal.

In this invention a rectangle of metal tub-

ing is made to enclose the high tension line

and is supported from the pole by suitable

brackets. This rectangle is then connected

to the earth by a heavy wire running down
beside the pole. If one of the high tension

wires breaks the end drops onto the rectangle

and is grounded before it can touch the

telegraph or telephone wires and do serious

damage.

Novel Refrigerator

When air, even warm air, is blown over

a moist surface, the surface is cooled, some-

times far below the temperature of the ad-

joining atmosphere. The reason for this

is that in the evaporation of moisture a

certain amount of heat is required, the

same as in the production of steam, and
the only place this heat can come from is

the body whose surface is moistened. The
body therefore gives up its heat and its

temperature is consequently lowered.

William A. Merralls of San Francisco,

Cal., makes use of this principle in a novel

NOVEL REFRIGERATOR

refrigerator. The refrigerator consists of

a long, box-like compartment with sides

which are non-conductive of heat and the

bottom of which contains water. The
articles to be cooled, such as milk bottles,

little boxes containing food, etc., are wrapped
in absorbent material which sucks up water

by capillary attraction. In one end of the

refrigerator is an electric fan which draws
air in from the outside and blows it over all

the moist wrappings of the articles in the

cabinet and out at the opposite end. This

performs the cooling operation, and no

ice is required.

Arc Lamp with Disk Carbon

A new and interesting type of arc lamp
has been patented in England in which the

carbons, instead of being long rods are made
in the form of disks.

These disks are
mounted with their

edges almost touching,

the arc being formed

across the gap. They
are also kept constant-

ly rotating so that the

carbon is equally con-

sumed at all points.

The advantage lies in

the fact that the lamps

may be made shorter

for use where the ceil-

ings are low

GUARD FOR HIGH TENSION WIRES



Notes on Patent Law
By OBED C. BILLMAN, LL. B., M. P. L.

Regulation of Dealings in Patent Rights and Patented Articles— i. State Regulation. 2. Marking
Patented Articles. 3. Marking Unpatented Articles

1. State Regulation.—"The right of

property in letters patent exists by virtue

of federal laws exclusively, and one incident

of such right is the right to sell the patent

anywhere within federal jurisdiction. Hence
it has been declared that state statutes

which impose conditions upon the sale of

patents, as by requiring the patent to be

registered, are unconstitutional and void.

Such conditions are regarded as curtailing

and nullifying the federal laws, and the

imposition of punishment for non-compliance

is an attempt to punish the patentee for

doing what Congress has authorized him
to do."—Ex Parte Robinson 4 Fisher

Patent Cases 186; 2 Bliss (U. S.) 314, 20

Fed. Cas. No. 11,932; People vs. Russel,

25 Pat. Off. Gaz. 504.
" Emphasis has been laid upon the dis-

tinction between control of the letters

patent and control of the patented articles.

It is generally recognized that as properly

patented articles are not under federal

jurisdiction, and may be subjected to con-

trol and taxation by the states, so far as

such control is not repugnant to other rec-

ognized principles of law." Patterson vs.

Kentucky, 97 U. S. 501. State vs. Bell

Telephone Co., 36 Ohio St. 296.

2. Marking Patented Articles.—It is the

duty of the patentee or of his assigns and
legal representatives, and of all persons

making or vending any patented articles for

or under them, to give sufficient notice to

the public that the same is patented, either

by fixing thereon the word "patented,"

together with the day and year the patent

was granted; or when, from the character

of the article, the word "patented" cannot

be so affixed, by fixing to it or to the package
wherein one or more of them is inclosed

a label containing the like notice.—U. S.

Rev. Stat. Sec. 4900. Sessions vs. Romadka,
21 Fed. Rep. 124.

Penalty for Failure to Mark.—The penalty

prescribed for failure to comply with this

rule is that in a suit for infringement no
damages shall be recovered by the party

failing so to mark the articles, except on
proof that the infringer was notified of his

infringement and continued, after such

notice, to make, use, or vend the patented

article.—U. S. Rev. Stat. Sec. 4901; and
Goodyear vs. Allyn 10 Fed. Cas. No. 5, 5 5 5.

"When an article contains such mark an

infringer is liable although ignorant of the

existence of letters patent."—Hogg vs.

Gimbel, 94 Fed. Rep. 518.

3. Marking Unpatented Articles.
—"Any

one who, having no patent therefor, marks
an article with the name of any person who
has a patent, or who affixes an imitation

or counterfeit of a patented device or affixes

the word "patent" or its equivalent to an

unpatented article, is liable to a penalty of

not less than one hundred dollars with costs;

one-half to go to the informer, the other

half to the United States, to be recovered

by suit in any district court of the United

States, in whose jurisdiction the offense was
committed." U. S. Rev. Stat. Sec. 4901.

"The intention to secure a patent subse-

quently does not excuse the offense, if it was
intended to deceive the public." Stephens

vs. Caldwell, 22 Fed. Cas. No. 13,367.

Marking Patent Applied For.—After ap-

plication for a patent the article may be

stamped "patent applied for," and the

word "patented" may be affixed when the

patent has been allowed but not issued.

—

Schwebel vs. Bothe, 40 Fed. Rep. 478;
Lauferty vs. Wheeler, 11 Daly (N. Y.) 194.

Marking After Patent Expires.—"The
word 'patented' may be affixed to an ar-

ticle after the patent has expired, since the

public is presumed to know from the date

that the patent has expired."—Wilson vs.

Singer Mfg. Co, 11 Biss (U. S.) 298.

Restraining Disclosure of Secret.—The
state court may, at the instance of the in-

ventor or discoverer, restrain a person from
divulging the secret of an unpatented device

or improvemant.—Hammer vs. Barnes,

(Supreme Court Spec. T.) 26 How. Pr.

(N. Y.) 174.
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Knicker—How long does your wife"plan"to be away?
Bocker—Two trunks.

Pat—I hear your woife is sick, Moike.
Mike—She is that.
Pat—Is it dangerous she is?
Mike—Divil a bit. She's too wake to be dangerous

anny more!

A teacher in one of the Topeka schools, read at a
recent teacher's meeting from a collection of quaint
examination answers that she had been gathering for
some years.
The gems were:
"A blizzard is the inside of a hen."
"The equator is a menagerie lion running round the

earth."
"Oxygen is a thing that has eight sides."
"The cuckoo never lays its own eggs."
"A mosquito is a child of black and white parents."

Johnny was given to gross exaggeration and]? had
been severely reprimanded by his mother, who told
him that it amounted to the same thing as lying and
that she would whip him the next time he was guilty.
About five minutes later he came rushing into the
house with the news that an immense yellow lion had
chased him and almost eaten him up. Upon investiga-
tion the lion was found to be a very small yellow .dog,
and application of the slipper followed.
"Now," said mamma, when it was over, "I |hope

that will be a lesson to you. But before you go out
again I want you to go to your room and tell God [how
sorry you are for having told stories and ask Him to
forgive you."
Johnny disappeared upstairs, to return almost im-

mediately, much relieved.
"Well, has God forgiven you already?" said his

mother.
"Sure," said Johnny. "Just as soon as I started

to tell Him He said: 'Oh that's all right Johnny.
You couldn't help it. The first timell saw that dog
I thought it was a lion myself.'"

A traveler from a distant country came to Victoria
in the season of plagues, of rains and sessions. Among
the strange sights he beheld was a man who progressed
by walking backward; and, turning to a native, the
traveler begged him to explain this strange phe-
nomenon.
"That locomotively reversed personage," replied

the courteous informer, "is a legislator. He walks
backward because the god he worships is precedent;
and he is ever under the illusion that he is backing
out of his deity's presence."
"How interesting!" exclaimed the traveler. "But

do all your legislators walk backwards?"
"No," said the native, "not all. Many of them

progress sidewise like a crab."
"But why, pray—why?"
"In order to sidestep issues, of course," responded

the native, patiently.
"Then whatever gets done in this remarkable

country?" cried the traveler.
The native looked pityingly upon him. "The peo-

ple, of course," he said.

A young New York broker of convivial habits fell

in with an old school friend who had gone on the road.
"Whenever you're in town come up and bunk with

me," he urged his friend as they separated. "No
matter what old time it is. If I'm not there just go
ahead and make yourself at home. I'll be sure to
turn up before daybreak."

Soon after this the salesman arrived in town about
midnight, and, remembering his friend's invitation
sought out his boarding house. There was only a dim
light flickering in the hall, but he gave the bell a manful
pull. Presently he found himself face to face with a

landlady of grim and terrible aspect.
"Does Mr. Smith live here?" he faltered.

"He does," snapped the landlady. "You can bring
him right in!"

"Did you hear about that man who died the other

day and left all he had to tbe orphanage?"
"No. How much did he leave?"
"Twelve children."

"Pardon my ignorance," said Mrs. H to the
captain of the boat, "but how do you manage to find
your way across this pathless lake?"
"By means of the compass, madam," answered the

captain. "The needle invariably points to the north."
"But," queried Mrs. H , "suppose you wish to

go south?"
* * *

Among the attendants at the funeral of a lawyer
who, though an agnostic, had led a singularlv upright
life, was a prominent Philadelphian who arrived just
after the minister had begun his sermon.
"What part of the services have thev reached?"

he asked an old Quaker.
"Just opened for the defense," was the reply.

An eminent lecturer, self-made and proud of it. was
addressing a young people's meeting.
"My dear voung people." he began, "let me refer

to the humble auspices under which I made my start

in life. Without a dollar in my pocket and with no
worldly possessions of consequence, my indomitable
nature* and an inborn determination to utilize to the

fullest advantages my abilities constituted my assets.

But even with this modest beginning, what do you
suppose was the very first thing I sought—that which,

at the verv outset of my career. I strove most earnestly

to attain?
Enthusiastic juvenile chorus:
"Milk."



ELECTRICAL DEFINITIONS
Below are defined a few of the most common electrical terms. They are reprinted

from month to month and will be of assistance in understanding the magazine text

Accumulator.—See secondary battery.

Alternating Current.—That form of electric

current the direction of now of which reverses a given
number of times per second.

Ammeter.—An instrument for measuring electric

current.

Ampere.—Unit of current. It is the quantity
of electricity which will flow through a resistance of

one ohm under a potential of one volt. The inter-

national ampere is the current which, under specified

conditions, will deposit .001118 gram of silver per
second when passed through a solution of nitrate of

silver in water.
Ampere Hour.—Quantity of electricity passed by

a current of one ampere flowing for one hour.

Anode.—The positive terminal in a broken metallic
circuit; the terminal connected to the carbon plate
of a battery.
Armature.—That part of a dynamo or motor

which carries the wires that are rotated in the mag-
netic field.

Brush.—The collector on a dynamo or motor
which slides over the commutator or collector rings.

Bus Bars.—The heavy copper bars to which
dynamo leads are connected and to which the out-
going lines, measuring instruments, etc., are con-
nected.
Buzzer.—An electric alarm similar to an electric

bell, except that the vibrating member makes a
buzzing sound instead of ringing a bell.

Candle Power.—Amount of light given off by
a standard candle. The legal English and standard
American candle is a sperm candle burning two grains
a minute.

Capacity, Electric.—Relative ability of a con-
ductor or system to retain an electric charge.
Charge.—The quantity of electricity present on

the surface of a body or conductor.
Choking Coil.—Coil of high self-inductance which

retards the flow of alternating current. See self-

inductance.
Circuit.—Conducting path for electric current.
Circuit-breaker.—Apparatus for automatically

opening a circuit.
Collector Rings.—The copper rings on an alter-

nating current dynamo or motor which are connected
to the armature wires and over which the brushes
slide.

Commutator.—A device on a dynamo shaft for
gathering the current from the various coils of the
armature and sending it out over the line as direct
current. On a motor it takes current from the line
and passes it on to the armature coils.

Condenser.—Apparatus for storing up electro-
static charges.

Cut-out.—Appliance for removing any apparatus
from a circuit.

Cycle.—Full period of alternation of an alter-
nating current circuit.

Dielectric.—A non-conductor.
Dimmer.—Resistance device for regulating the

Intensity of illumination of electric incandescent
lamps. Used largely in theaters.

Direct Current.—Current flowing continuously
In one direction.
Dry Battery.—A form of open circuit battery in

which the solutions are made practically solid by ad-
dition of glue jelly, gelatinous silica, etc.

Electrode.—Terminal of an open electric circuit.
Electromotive Force.—Potential difference caus-

ing current to flow.
Electrolysis.—Separation of a chemical compound

into its elements by the action of the electric current.
Electromagnet.—A mass of iron which is mag-

netized by passage of current through a coil of wire
wound around the mass but insulated therefrom.
Farad.—Unit of electric capacity.
Feeder.—A Conner lead from a central station to

some center of distribution.
Field of Force.—The space In the neighborhood of

an attracting or repelling mass such as a majrnet or
a wire carrying current.

Fuse.—A short piece of conducting material of
low melting point which is inserted in a circuit and
which will melt and open the circuit when the current
reaches a certain value.

Generator.—A dynamo.
Inductance.—The property of an electric circuit

by virtue of which lines of force are developed around
it.

Insulator.—Any substance impervious to the
passage of electricity.

Kilowatt,—1,000 watts. (See watt.)
Kilowatt-hour.—One thousand watt hours.
Leyden Jar.—Form of static condenser which

will store up static electricity.

Lightning Arrester.—Device which will permit
the high-voltage lightning current to pass to earth,
but will not allow the low voltage current of the line
to escape.

Motor-dynamo.—Motor and dynamo on the
same shaft, for changing alternating current to di-
rect and vice versa, or changing current of high volt-
age and low current strength to current of low voltage
and high current strength and vice versa.

Multiple.—Term expressing the connection of
several pieces of electric apparatus in parallel with each
other.

Neutral Wire.—Central wire in a three-wire dis-
tribution system.
Ohm.—The unit of resistance. It is arbitrarily

taken as the resistance of a column of mercury one
square millimeter in cross sectional area and 106
centimeters in height.

Parallel Circuits.—Two or more conductors
starting at a common point and ending at another
common point.

Polarization.—The depriving of a voltaic cell of
its proper electromotive force

Potential.—Voltage.
Resistance.—The quality of an electrical conduc-

tor by virtue of which it opposes the passage of an
electric current. The unit of resistance is the ohm.
Rheostat.—Resistance device for regulating the

strength of current.
Rotary Converter.—Machine for changing high-

potential current to low potential or vice versa.
Secondary Battery.—A battery whose positive

and negative electrodes are deposited by current
from a separate source of electricity.

Self-inductance.—Tendency of current flowing
in a single wire wound in the form of a spiral to react
upon itself and produce a retarding effect similar
to inertia in matter.

Series.—Arranged in succession, as opposed to
parallel or multiple arrangement.

Series Motor.—Motor whose field windings are
in series with the armature.

Shunt.—A by-path in a circuit which is in parallel
with the main circuit.

Shunt Motor.—Motor whose field windings are
in parallel or shunt with the armature.

Solenoid.—An electrical conductor wound in a
spiral and forming a tube.

Spark-gap.—Open space between the two elec-
trodes of a spark coil or resonator.

Storage Battery.—See secondary Battery
Thermostat.—Instrument which, when heated,

closes an electric circuit.
Transformer.—A device for stepping-up or step-

Eing-down alternating current from low to high or
igh to low voltage, respectively.
volt.—Unit of electromotive force or potential.

It is the electromotive force which, if steadily applied
to a conductor whose resistance is one ohm, will
produce a current of one ampere.

Volt Meter.—Instrument for measuring voltage.
Watt.—Unit representing the rate of work of

electrical energy. It is the rate of work of one ampere
flowing under a potential of one volt, Seven hun-
dred and forty-six watts represent one electrical horse
power.
Watt-hour.—Electrical unit of work. Represents

work done by one watt expended for one hour.
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CLASSIFIED ADVERTISING
Advertisements in the section of Popular Electricity t will cost 40 cents

a line, cash with order, and in order to secure proper classification

must be in this office the first of the month preceding date of issue
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AGENTS BUSINESS OPPORTUNITIES

WONDERFUL INVENTION—Canchester Incandes-
cent Kerosene Lamp; burns with or without mantle; 10
times brighter than electricity, gas or acetylene, at 1-10
cost. Burner fits all standard lamps: saves 75 per cent oil.

No trimming wicks. $10 daily. Beware of imitations.
Outfit FREE. Canchester Light Co., 26 State, Dept. P.
E., Chicago.

ATTENTION—Our proportion offers you be«t chance
you ever had for making easy money and lots of it. Write
for our salary plan. Most generous ever presented.
Popular Electricity Publishing Co., Monadnock Block,
Chicago.

AGENTS WANTED—Sip's Magnetic Button Razor
Sharpeners harpens any kind of razor. Big money.
Sample 10 cents. Sip Manufacturing Co., 910 Bergen
Ave.. Jersey City. N. J.

YOUR NAME ON RUBBER STAMP. 10c; with ad-
dress. 15c; pad. 12c; dater, 15c. Stamps. 10c. per line,
postpaid. National Stamp Works, 110 Fifth Ave., Chi-
cago. Agents wanted.

AGENTS WANTED—Big money! No experience re-
quired. Portraits, bromides, photo, pillow tops, 30c.
Frames at our factory prices; credit given. Catalogue and
samples free. Dept. 9-R, Ritter Art Studio, Van Buren
St.. Chiciigo. 111.

AGENTS—Stamp names and addressee on key checks
name plate*, waich fobs, baggaere and hotel brass checks;
we supply blank «tock and stamping outfits; sample free.
Hart Manufacturing Co., 82 Guernsey St., Brooklyn,
N. Y.

PERFUME—GLOSS IN STARCH—Give* clothes last-
ing perfume of Azure Violets. Make* them white as snow.
Sample, four cents. Agents wanted. Shipman, Lewis
Block. Buff do. N. Y.

AGENTS WANTED EVERYWHERE—best selling
household articles. Large demand for goods. Central
Mfg. Co.. Dept. I, 2740 Germantown Ave.. Philadelphia,
Pa.

- —
TAKE LIFE EASY. U-ea receiver-holder on the tele-

phone. Works automatically. Releases the left arm.
Good territory to men with a little capital. Acme Co.,
Box 688. Spokane. Wash.

BUSINESS OPPORTUNITIES

CONCRETE—Learn how to handle this material bv
reading "Concrete." a monthly magazine devoted to the
uses of Portland cement. Practical, instructive articles,
written in plain English. Sample copy, 10c. Yearly sub-
scription, one dollar. Concrete Pub. Co., 299 Owen Bldg.,
Detroit. Mich.

INCREASE YOUR INCOME. Make your spare time
pay dividends. Write for our salary proposition. Best
chance you ever had to make money quickly and easily.
Ponular Electricity Publishing Co., Monadnock Block,
Chicago.

START MAIL ORDER BUSINESS—SHI goods by
mail- cash order*, big profits. Conducted by anvone. any-
where - we supply everything. Our plan positively suc-
cessful: satisfaction guaranteed. Write for free booklet
and sample catalogue. Central Supply Co.. Kansas City
Mo.

START A PAVING BUSINESS AT HOME—Our plan
positively successful. My valuable free booklet explains
fully. Big opportunity for anyone. Send today without
fail. W. E. Foote. Box 155. Muskegon. Mich.

HUNDREDS GET RICH onducting mail-order busi-
nesses at home. Anyone, anywhere can start this business
evenings. Culture Society. 194G Estes Avenue. Chicago,
furnishes everything required and tells how to sret thou-
sands of orders, then fills orders for half you receive.

ANYBODY CAN MAKE GOOD CUTS with my simple
zinc etching process; price. SI; specimens and particulars
for stamp. T. M. Day. Box E. Windfall. I ml.

BIG PROFITS—Start a cleaning, dyeing and pressing
business; no capital required : write today for our free book
"Opportunity." The Florentine Co.. Chicago. 111.

GOOD, PROFITABLE HOME BUSINESS. MeUdize
flowers, insects, etc., for jewelry. Write for particulars
or 50c brings two formulas and full instructions. A. P.
Benson. Stewartville Minn.

COINS AND STAMPS

OLD COINS—$5.75 paid for rare date 1853 quarters.
$10 for a cent. Keep all money dated before 1880 and
send 10 cents at once for our New Illustrated Coin Value
Book. Size 4x7. It may mean your fortune. C. F.
Clarke & Co.. L. B. 12. LeRoy. N. V.

STAMPS— 100 foreign. 10c: 40 U. S.. 10c: 4 Mexico,
5c. F. L. TouppICo.. 1410 Lowe Ave.. Chicago Heights 111.

SA\E YOUR OLD COINS and : II canceled stamps,
all are valuable. Send 10 cent* in silver for my illustrated
coin and stamp manual. A fortune may be yours for doing
so. Address W. B. Bell. Box 945. Van Buren. Ark.

FLASHERS

FIREFLY FLASHER—Automatically flashes any lamp
on and off 30 times a minute. Flashing socket or standard
flasher. Price. $1.50. Send for booklet. C.O.Schneider
& Co. 103 S. Stite St.. Ohicigj 111.

FOR SALfc

FOR SALE—Complete set of castings, with blue prints
of 3-4 h. p. gasoline stationary engine; includes governor
and timer, screws, etc.. $10. Comet Motor Works, 17
W. Madison St.. Chicago. 111.

FOR SALE—Our books prepare young men to become
locomotive firemen, railroad brakemen. passenger brake-
men, railway mail clerks, street car conductors and motor-
men, telephone engineers, telegraph engineer*, mechanical
engineers, civil engineers, draftsmen, architect*, book-
keepers and many other good paying positions. A
separate bound volume for each position. The Technical
Book & Supply Co.. McLeanshoro. 111.

FOR SALE—Moving Picture film, lc per foot. H.
Davis. Watertown. Wis.

FOR SALE—A large quantity of No. 34 single -ilk
magnet wire at $1.50 per pound; anv address, prenaid;
nothing less than J lb. Geo. E. Glasser. Clmrlotte N. Y.

LUBRICANTS, asbestos, graphite and mica candles
for loose pulleys and shaftings; no drip; no dirt : economical.
Swain Lubricator Co., 252 E. Lake St., Chicago.
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FOR SALE
COMPLETE I. C. S. ELECTRICAL COURSE in the

papers $20 cost S50. Write J. A. Lodge, 727 Pierce Ave.,
Niagara Falls. X. Y.

MISCELLANEOUS
NEARLY 4.000 FORMULAS AND TRADE SECRETS

in 400 page cloth bound volume, only 40c prepaid. Worth
$5.00. Satisfaction guaranteed. Charles F. Schantz,
Beatrice, Neb.

SHEET MUSIC. 4 copies for 25c. A postal will bring
you our long list of all the popular and latest hits. Sem-
ple's Music House, 244 West Ave., Norwalk, Conn.

WANTED—Submarine divers second-hand breastplate,
helmet, hose and small pump. Address Joe McGinnity,
care Blue Line, Foot of Hudson St., Jersey City, N. J.

GUMMED LABELS 3000 for $1.00 postpaid. Any size

up to 1x2. Two colors. All work satisfactory or money
back. Trial order convinces. Send for FREE samples.
E. Terrance Mfg. Co., Belmar, Pittsburg, Pa.

HOW TO GET A HEKTOGRAPH that will make 150
copies in 10 minutes. Costs $2.00, for letter size. Write
for circular. Heyer Duplicator Co., 86 LaSalle St, Chicago.

FREE! For six months. Keeps you in touch with
Western progress and mining opportunities. A postal
brings it. Write. The Nevada Review, 91 Dearborn St.,

4th floor, Chicago.

MAGIC AUTOMATIC FISH HOOKS 25 cents. Nev-
R-Loz-Em hooks, 10 cents. Pumipo, the great fish bait
scent 25 cents. Best hooks and bait scent on earth for
all kinds of fishing. Catalogue of novelties and useful
things for stamp. Brown & Company, 633 10th St.,

Northeast, Washington, D. C.

AEROFLYER, scientific German invention. Flying
machine, swift as a bird, 25 cts. The Aeroflyer Company.
Dept. 3, Medford, Mass.

HOW TO CLEAN CLOTHES—Naphtha, steam or dry.
Full details by cleaner of 20 years' experience. 50 cents
coin or stamps. W. F. Pattison, Everett, Wash.

BELOW COST PRICES on engines, transmissions.
oilers, axles, steerings, and auto parts generally. Real
bargains in new and second-hand cars. Let us know your
needs. John H. Blacker & Company, Chillicothe, Ohio.

FREE TO ALL—Our illustrated catalogue of tricks and
novelties, etc. National Trick & Novelty Co., Dept. B,
2806 State St., Chicago, 111.

THE FRISCO ALCOHOL SELFHEATING FLAT-
IRONS are perfection. Safe, clean, healthy and always
ready. Price five dollars. Address Shipping D«pt., Geo.
M. Baker, Bath, N. Y.

BROTHER—Accidentally have discovered root that
will cure both tobacco habit and indigestion. Gladly send
particulars. F. F. Stokes, Mohawk, Fla.

GOLD MINES. Dividend paying stock for sale. Also
California and Chicago property. Fine paying invest-
ments. Dr. Anderson, 6947 North Clark Street, Chicago.

PRIVATE INCOME easily had by anyone, anywhere.
Unique, unfailing plan. Send postal to Homer E. Wine-
inger, Jasper. Indiana.

AUTOMOBILE owners, garagemen. chauffeurs, begin-
ners and experts—valuable books; engine 25c; carburettor
20c; magneto 15c. E. F. Casselman, 352 Rand, McNallv
Bldg., Chicago.

INCORPORATE FREE, pay expenses; we take stock
for services. Listed Securities Co., Elmira, N. Y.

DOGS, DOGS, DOGS—Look here! Pointers, English,
Irish and Gordon Setters. St. Bernards. Newfoundlands,
Terriers of all breeds; and, in fact, if you want a first-class
dog of any breed, write me. My experience as a Fancier,
Exhibitor and Breeder for over 30 years enables me to
guarantee my patrons satisfaction in getting good dogs,
fair prices and square dealings. Fred B. Kirby, Wood-
bury, N. J.

MISCELLANEOUS

ARE YOU INTERESTED IN THE TELEPHONE
BUSINESS? Write for our premium offer. Western
Telephone Journal. Vinton, Iowa.

3000 VALUABLE SECRETS—Money-making recipes
and trade secrets for the home, farm, laboratory, workshop,
inventor, etc. 368-page book only 25c. E. O. Headricks,
7501 Tioga St., Pittsburg, Pa.

BOYS IT'S BRAND NEW. We sell complete parts to
build the smallest auto ever. Everything shown in our
circular. Mailed for Stamp. Quincy Machine Wks., 549
W. Quincy St., Chicago.

DO YOU HAVE RHEUMATISM? The recipe of a sin-

gle remedy that will forever eliminate the disease from
the blood specifically. Write me at once. Box 92, Man-
chester, N. H.

DIES, TOOLS, AND METAL STAMPING made on
short notice. Atlas Stamping & Plating Works, 88 W.
Jackson Blvd., Chicago, 111.

AUTO TIRES GUARANTEED CASES, 28x3, SI 1.40.

30x3, $12.15. 30x3^. $18.05. 32x3^, $20.05. Tubes,
28x3, $2.75. 30x3, $3.00. 30x3^, $3.60. 32x3£, $3.90.
34x3£, $4.00. 30x4, $4.20. 32x4, $4.50. 34x4, $4.80.
Single tube tires, 28x2£, $10.00. 28x3. $12.00. I ship.
Pay for tires after examination. Wm. Vanderpool,
Springfield, O.

THREE THOUSAND FORMULAS—My 368-page
volume of recipes and trade secrets, cloth bound, only 40c,
prepaid. Worth dollars. Satisfaction guaranteed. Wiley
Sunderson, Dept. E, Ypsilanti. Mich.

NO NEED TO BE WITHOUT MONEY. Our new
plan gives you a chance to earn lots of money whether
you have only a little spare time or wish to devote all of
your attention to our interest. Don't wait but write at
once for our salary proposition. Popular Electricity Pub-
lishing Co., Monadnock Block, Chicago.

WE MANUFACTURE GLASS PAPER. Plain glass
windows made to look like real stained glass. Easily
applied and beautifies the home. Something new for
agents. Two sheets of this glass paper sent as a sample
with catalogue in colors and complete instructions on
receipt of 10 cents. S. H. Parrish & Co., 216 Clark St.,

Chicago.

THREE BIG LISTS, description and synopses of plays,
monologues, farces, vaudeville sketches, parlor comedies,
French plays, mock trials, drills, marches, imitations,
popular entertainments and handbooks. How to write
plays, minstrel joke books, make-up material and books,
pantomimes, tableaux, parlor magic, etc., etc. These big
lists mailed to anv address for 10 cents. Charles Mac-
Donald & Co., 53 Washington St., Chicago, 111.

BOYS—BOYS—This is for you, and those who like boys.
"The Boy Electrician," by Prof. Edwin James Houston.
A book every boy will enjoy and learn something from.
326 pages—10 full page illustrations. Price $1.50*—or free
for only three paid yearly subscribers to Popular Elec-
tricity. Popular Electricity Pub. Co., Book Dept.,
Monadnock Block, Chicago, 111.

HELP WANTED

THE UNITED TRADE SCHOOL CONTRACTING CO.
conducts a trade school and wants men to learn plumbing,
bricklaying or electrical trade. No expense and hundreds
have learned in a few months. Steady work guaranteed.
Address 120 E. 9, Los Angeles.

AN EXCEPTIONAL OPPORTUNITY is offered a man
thoroughly experienced in the design and manufacture
of electric wiring devices. Must be a practical mechanic,
with the ability to produce new devices to meet the re-
quirements of the trade, and must also have ability and
experience to superintend their manufacture. Address
Box 1253, care of Popular Electricity. Chicago, stating
age. experience, salary expected and when available. All
communications will be considered strictly confidential

I OFFER YOU A GOOD POSITION—liberal commis-
sion and salary—for a little easy work in your spare time.
Need not interfere with your present occupation. Previous
experieuce not essential. Write for particulars. Cir-
cnlation^Manager, 1251 Monadnock Block, Chicago.
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HELP WANTED

ARE YOU QUALIFIED—To fill the position you seek?
If not, study our self-educational books, they'll qualify
you. The Technical Book & Supply Co., McLeansboro,

CHAUFFEURS—$5 per day paid to competent auto-
mobile drivers; a complete instruction book that will
qualify you for these positions will be sent postpaid for
25c. This valuable book tells all about driving and ad-
justing automobiles; explains all gasoline engine troubles;
satisfaction guaranteed or money refunded. George N.
Pearson, Bala, Pa., Desk E.

WANTED—Census office clerks, railway mail clerks,
city carriers, postoffice clerks. Examinations every-
where November 17th. $600 to $1600 yearly. Short
hours; annual vacation. Salary twice monthly. Over
10,000 appointments to be made during 1909. Coun-
try and city residents equally eligible. Common
education sufficient. Political influence unnecessary.
Candidates coached free. Write immediately for sched-
ule. Franklin Institute, Dept. K61, Rochester, N. Y.

ELECTRIC MATERIALS

SCHOOLS

CIVIL SERVICE EMPLOYEES are paid well for easy
work; examinations of all kinds soon; booklet 50, describ-
ing positions and telling easiest and quickest way to secure
them, is free. Write for it now. Washington Civil
Service School, Washington, D. C.

AUTOMOBILE SCHOOL—LEARN the automobile
business, repairing and driving, in which you can earn good
wages and have healthful and pleasant work. We give
a thorough and practical course in road work and repairing
For full particulars address Academy of Automobile
Engineering, 1420 Michigan Ave., Dept. "C," Chicago, 111.

WANTED—Learn to write advertisements; you can
Positively earn $25 to $100 per week; prospectus sent free.
age-Davis Co., 611 Page Bldg., Chicago.

TELEGRAPHY TAUGHT QUICKLY. R. R. wire in
school. Living expenses earned. Graduates assisted.
Correspondence course if desired. Catalog free. Dodge's
Institute of Telegraphy, 49th St., Valparaiso, Ind. Estab-
lished 1874.

$200 TO $600 MONTHLY EASILY MADE fitting eye
glasses. Short, easy mail course. Reduced tuition. Big
demand for opticians. Write today for free "Booklet O.,"
National Optical College, St. Louis.

EVERYONE USING DRY BATTERIES send 25c for
scientific instructions. Renew exhausted batteries cheaply

;

last long as new. Fairmount Telephone Co., Leightons
Corners, N. H.

INSULATING MATERIALS for induction coils and
transformers. Send stamp for catalogue. Electrical sup-
plies. Walter W. Hartman, Clay Center, Kansas.

TYPEWRITERS

PATENTS

PATENTS—H. W. T. Jenner, patent attorney and
mechanical expert, 608 F. Street, Washington, D. C.
Established 1883. I make an investigation and report
if patent can be had, and the exact cost. Send for full
information. Trade-marks registered.

PATENT—Advice and books free. Highest references.
Best results. I procure patents that protect. Watson
E. Coleman, Patent Lawyer, 612 F. St., N. W., Washing-
ton, D. C.

PATENTS SECURED—Inventor's Pocket Companion
free. Send description for free opinion as to patentability.
W. N. Roach, Jr., Metzerott Bldg., Washington, D. C.

TWO BOOKS FREE. Shepherd & Campbell, Patent
Attorneys, 2196 McGill Bldg., Washington, D. O; 246
Canal St., New York; Kimball Bldg., Boston. Prompt
service.

PATENTS SOLD for 5 per cent. We force sales by
constant advertising. Send for plan. Patent Sales Co.,
Merchantville, N. J.

SOUTHERN STAMPING & MFG. CO., Manufacturers
of special and patented articles. R. A., Nashville, Tenn.

PICTURES AND POST CARDS

IDAHO POST CARD EXCHANGE. Life member-
ship and Alaska card for 10c. A. O. Nelson, Box 906,
Boise, Idaho.

FIFTY FINE POST CARDS and valuable 25c book
(128 pages) for 36c. August E. Martens, Burlington, Iowa.

DO YOU WANT Post Cards sent to you from all over
the world? Join" Post Card Exchange Club. Send ten
cents silver to C. H. Annes, 3316 Woodland Ave., Kansas
City, Mo.

I WANT TO CORRESPOND with persons who are
about to buy a high-grade typewriter, and object to paying
the high prices generally asked by manufacturers and
dealers. Any make on approval. L. A. E. Atchison,
4125 West 21st St., Chicago.

WIRELESS

WIRELESS MATERIALS—No. 14 bare aluminum
wire, 50c per lb.; 265 ft. to lb; \" sq. aluminum rod, 15c
per foot ;

\" copper tubing, 3c per in. ; heavy wireless bind-
ing posts, li" high, |" in diam., 9c each; hardwood cores,
2\" dia., 10c per foot; No. 22 enameled wire, 60c per lb.

Send and find my prices on single and strand aluminum
wire, also sheet, pipe, and bar, either rd. or sq. any sizes.

John Petri, Dept. A, 329 E. 22d St., Chicago, Ills.

NON-INDUCTIVE POTENTIOMETER at $1.00 with
extra resistance rods. The rods separate, 15 cts. each;
special prices in quantity. Write for circular to I. Wolff,

48 Garden St., Brooklyn, N. Y.

WIRELESS EXPERIMENTERS ATTENTION! 2000

Ohm Receivers for $6.00 guaranteed. Non-inductive po-

tentiometer $1.00 each, resistance rods 15 cts. each. Tuning
coils, double slide, $3.50; single slide, $3.00 PROFES-
SIONAL ONLY. Detectors are as follows: Cups fused

with silicon, zincite or copper pyrites, 25 cts. each, postage,

4 cts. extra. Silicon, 50 cts. per ounce, copper pyrites

25 cts. per ounce, zincite 25 cts. per ounce, a slick detector

for $1.50 and $2.00. We guarantee all our goods. We sell

everything. Wollaston wire .0001, 20 cts. per inch, S2.00

per foot. Sliders, rods at 20 cts. each. Send lc. stamp
for circular. Send for circular to the Williamsburg Wire-

less Co., 105p Johnson Ave., Brooklyn, N. Y.

FOR SALE—Chicago X-Ray & Coil Co., $200.00 12-

inch coil with condenser, $25.00; interrupter both in

mahogany cases; a DeForrest Transmitter value $100.00

and one high tension key. Part of the DeForrest Station

at Escanaba, Mich., $150.00 takes the lot. W. M. Orrell.

114 W. Water, Kalamazoo, Mich.

WE HAVE THE HANDSOMEST ELECTROLYTIC
DETECTOR in the United States. Price $1.50. Every-
thing in wireless, static machines, $3.75. 2-8 inch plates

3 inch spark. Work in wet weather. Plates of any size

furnished coated with our wonderful wet weather enamel.
Stamp for catalogue. Hertzian Elec. Co., 1924 Flatbush
Ave., Brooklyn, N. Y.
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^LRELESS

WIIIELESS SPECIAL KOI* OCTOBER—M iteriil tor

a 2-in. spark coil. Norwiy iron wire core 10x1*. No. 14

D. C. C. wire for two laver> of prim try. Oae h ird rolled

fiber insulating tube. 3 lb :. No. 34 S. C. C. wire for sec-

ondary. 4000 sq. inches tin foil. Mignetic interrupter

with heavy platium contacts. Brass spar* g ip with posts.

ready to mount. 2 binding po-ts. Form for winding
secondary -ections, and complete instructions for winding
and assembling. Price $7.35. Send stamp for catalog- le

of other wireless supplies. O. S. Dawson. 150 Wabash
Ave.. Chicago. 111.

SEND 25 CENTS COIN, and ask any que tions about
construction and operation of wireless. Answers by ex-

perienced builder ami ooentor of wireless stations. We
make transformers for wireless. A. L. Overstreet. 6J8

Austin St.. Waco, Texas.

WIRELESS EXPERIMENTERS—A new cj u.nerci al

electrolytic detect ar—CI is«j-cup—fine t adjustment. Price

complete $1.50. M 1 11 12 cts. Se id 2 ce.it stamp for cata-

logue and circulars illn trati"g our large assortment of

Wr

ireless Instruments and Novelties A lericin Wireless

Instrument & Novelty Co.. 90 W irre i St. New Yon. -.

JUST OUT. Be t w>r< oi t.ie subject ever pjjli-hel.
"Operators Wirele s Telegraph and Tele >ioie Handboo-v,"
by Laughter. A store uu e of up-tu- 1 ite authentic in-

formation. — page;. Illustrate I. Money baa* if not
all we claim for it. Price $1.00 po-tpud. Free for two
paid vearly *ub crintions to l'onulir Electricity. Popular
Electricity Bo ><< Department. Monadioc.< Bloc v. Chicago.

1.000 OHM WIRELESS RECEIVERS $1.75. Very
sensitive and ab-olutely relitble. New Wireless Detector.
You want to know abaut both. Send >t mp for de crip-

tive circulars. Alden Wireless Co., Campello, Mass.

WIRELESS OPERATORS AND EXPERIMENTERS—You should have a copy of the "Story of Wirele s

Telegraphy" by A. T. Storey, price $1.0J po tpaid; or ^e.id

$1.50 for the boo^c and a veir's subscription to Popular
Electricity. Don't miss this chance. Popular Electricity
Publishing Co.. MonudnocK BIock. Chicago.

WIRELESS EXPERIMENTERS—Join our Wireless
Club. No lees. Hand-ome club button free to members.
Send for application blank. Secretary Popular Electricity
Wireless Club. Monadnock BIock. Chicago.

WIRELESS EXPERIMENTERS I2UUOIIM receivers,
eich $3.00. Wound with cop*>er wire and very se.ritive.
Fir>t 25 -ohl will he fitted with nic el pi ite I headband.
W. C. Getz. 345 N. Clurle, St.. Baltimore, Md. i

SPECIAL PRICES— 1.000 ohm wirele- receiver, double
pole, speci il iliaphragn. $1.75. Leither-covered head-
band, -ingle 00c: doul)le, $1.00. "Seded in Point"
electrolytic detector $2.00. "Eclir> e" double >li le tuning
coil $3.00. Sending helix. 450 meter- $2.75. "National"
receiving contleuer. 30c. Wirele-s Tele[)hone transmitter,
$1.25. Waterhou-e Bros.. Bjurne Miss.

THE NEW SILICON DETECTOR will luerea e your
receiving radius 500 per cent. Only type sold to experi-
menters authorized by owners of Silicon patents. In-
fringers pro ecute'l! Send for special price list. W. C.
Getz. 345 N. Charles St.. Bdtimore Md.

WIRELESS TELEGRAPHY. Complete instructions,
with diagrams, for making I inch coil, two types of receiver,
and all other instruments necessary for a complete wireless
sending and receiving station. Price. 25 cts. (coin). i_Box
519. Lima. Ohio.

Loam Telegraphy-
start rigat. Get

"THE TELEGRAPH INSTRUCTOR "

by C. M. Dodge. One of the best " plain English " treat-

ises on the art ever published. For beginners or practical

men. 260 pages. Fully illustrated. Clolh covers. Price,
postpaid, $1.00. FREE for two paid yearly subscrip-
tions to POPULAR ELECTRICITY.
PO.ILAR ELECTRICITY, Book Dept,. Montdnock Block, Chicago. 10.

If you are a Wireless Operator or are

building Wireless Telegraph Equipment

you will want to join

Popular Electricity Club

Send for particulars and membership blank.

You will also want this splendid

WIRELESS BOOK

THE STORY OF
THE WIRELESS
TELEGRAPH

Non-Technical

In Plain English

Illustrated

Sent with one year's

subscription (new or

renewal) to Popular

Electricity for $1 .50

Popular Electricity Pub. Co.
Monadnock Block :: CHICAGO, ILL.

I enclose herewith $1.50, for which enter me for

one year's subscription to Popular Electricity and

send me The Story of Wireless Telegraphy.

Name

Address

City

State

P. E. W. T. Sept. '09
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Increase Your Honk 300%
The Wordingham Foot Horn is the

very latest departure in Auto Signals

and can be operated by the heel or

toe of the driver independent of the

engine, leaving both hands free.

Not being operated by the engine

exhaust the metal is not corroded by
gas and the time and expense of in-

stallation is insignificant.

An air dash pot, all brass, with a capacity of 27

cubic inches, which is dust, water and frost proof. Attached underneath
the foot-board; requires but five square inches.

There are two distinct types:

(l) It may be applied to the ordinary auto horn with the usual

flexible tube, no more bulbs to crack, leak and tear, or be at the

mercy of the mischievous boy.

Price $7.50.

(2)—Or it is furnished complete with a beautiful

two-toned whistle.

Or Apply the Beautiful Two-Toned Whistle Price $9.00.

These advantages of indestructibility, simplicity, tone variety and foot operation

can be secured at a cost less than that of the ordinary horn. Let us send

you full particulars. Sent prepaid upon receipt of price or express C. O. D.

Use it with the Regulation Auto-Horn

THE WORDY WHISTLE FOR MOTOR BOATS
AFOOT operated all brass two tone whistle. The Wordy whistle

consists of an air dash pot with a capacity of 27 cubic inches
of air. It is self-contained and requires but 5 square inches below
the deck. The whictle can be placed anywhere in the boat, wherever
most convenient and connected to the dash post below the deck
with standard £ inch pipe connections. It operates with the foot
independent of the engine, this is positively the latest device on the
market and is fully guaranteed. It is dust, water and frost proof
and is vastly superior to any exhaust or battery whistle. Price

$9.00 complete. Sent prepaid upon receipt of price or express C.O.D.

WORDINGHAM MFG. CO., 209 Grand Avenue, MILWAUKEE, WIS.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Railroad Lands Very Cheap
We must Quickly Build up Population along the W. & C. Railroad in New

Reservation Just Thrown Open. Free Transportation

to Investors and Settlers

WE say that a man of average intelligence,

even without previous experience, can
make 10 acres of our Washington &

Choctaw Railroad lands yield an income of $5,000
a year.

It is up to us to prove it.

And we are prepared to do so.

In the first place we have the land—nearly 100,-

000 acres in Alabama's most productive area, in

Washington County near Yellow Pine.

Then we have the railroad facilities—the Wash-
ington & Choctaw Railroad runs up the middle
of the tract, with the Mobile & Ohio on the west

and the Tombigbee Valley Railroad on the east.

Half the land is within one and one-half miles of

railroad.

Ours is the only big crop land now offered that

is located near to great markets: Chicago is only

29 hours distant and St. Louis but 21 hours away.

HEALTHFUL LOCALITY
This district has national fame as a health re-

sort with an altitude of 300 feet above sea level

and only 60 miles from the Gulf Coast.

The United States Marine Hospital Commission
reports this section the only part of the country
absolutely free from local diseases.

The rainfall is from 55 to 65 inches, the drainage
perfect, with no swamps, and irrigation never
necessary. The summers are exquisitely beautiful

and seldom so hot as in the north. The winters

are mild and balmy, the government weather re-

ports showing that for 33 years the thermometer
has never averaged below 45 degrees in coldest

months.

Does this sound good to you?

—

—And we are prepared to prove it.

You understand that our relations to the home-
seeker and investor are different—more personal

and intimate than under ordinary conditions.

Here we have a vast tract of land through which
the W. & C. Railroad runs, that needs develop-
ment. No railroad can make money without
settlers along its line. It is settlers we want

—

even if we do not make a single dollar of profit

on the land.

WHY IT IS SO CHEAP?
For almost half a century this elegant land has

been dominated by a great lumber company who
would, not sell and who patroled the land continu-

ally to keep people off. Not even the railroad

could buy its right of way. They have now taken
off the merchantable timber and only a few weeks
ago released the land. It is now thrown open for

settlement for the first time.

We are offering the land in any size tract from
10 acres up for almost nothing, only $17.50 per

acre, and on easy payments, as low as $1.00 a

month. We have planned for two new townsites

and the early purchasers can get their land right

up near these sites.

This is a case where time is more of a factor than

money. Be quick to reserve as much of this land

as you think you can buy and pay for it on easy

monthly installments.

Chances like this are rare—to get good land near

railroad, convenient to great markets and in an
ideal climate. Fortune awaits you here.

A CHANCE FOR YOU HERE
We don't care how old you are—whether you

are man or woman—you ought to secure one of

these farms while we offer them for almost nothing.

Hundreds of men and women will buy this land

while it can be secured so cheap. Why not you?
Hundreds of northern men and women have al-

ready located in the vicinity of our lands—men
and women who were formerly clerks, farmers,

stenographers, telegraph operators, insurance

agents, railway employees, mechanics, laborers,

in fact, men and women of nearly every known
occupation—old men of 60 years who felt dis-

couraged and hopeless, young men of 21, who had
never had any experience in the world; salaried

men, who could see nothing in the future but to

become oslerized; laboring men who never realized

that there was an opportunity to better their con-

ditions.

We say, these men and women who have bought
land near us, are free and independent and are

today making more money—MUCH MORE
MONEY—than they could make in any other way;
and -they have their own homes and are happy and
contented.

SEND FOR OUR FREE BOOK
We will mail you a book free that tells all about the land—tells it honestly and sincerely. We're enthusiastic over the vast

possibilities ojjercd here to the man oj little means but whose ambition is to make money and belter his condition.

Write for our book—and we will also send you a free pass over the W. & C. Railroad, whether you buy or not.

Don't buy land anywhere until you investigate (his.

Write today and we will send our book.

ADDRESS

WASHINGTON & CHOCTAW LAND CO.
6146 Times Building, ST. LOUIS, MO.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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SO Wirt

No.
"Leader" Hess
SteelFurnace

Price $4922:
Delivered East of Cmaha
and North of Ohio River

Pipes & Registers Extra

Free Test at Our Risk and Cost
As manufacturers, directly responsible to you for satisfact-

ory results, we will send you a Hess Steel Furnace and com-
plete heating outfit, including pipes, registers, fittings and
everything needed, made to fit your measurements, with cor-

rect plans and instructions for installing, at $50 to $100 less

than you can buy from dealers. We deliver the outfit at your
station, freight prepaid. You place the purchase price in the
hands of your local banker, who will hold the money 60 days
while you test the heater.

In case the test is not satisfactory in every way, you may return the goods at our expense
and the banker will refund your money.

Don't Pay an Exorbitant.-Price -for a Heating Outfit
We have manufactured heating outfits for 36 years, and can assure you that there is no

necessity for paying the exorbitant prices demanded by others in order to have a modern,
high-grade furnace and outfit installed in your building.

Send us a rough sketch of any building you wish to heat. Without any charge or obliga-
tion on your part, we will have our expert furnace draftsmen prepare a plan which you can
easily understand, showing the best way to heat your building, including every detail of the
furnace, pipes, registers, etc., in their proper places, with the exact cost to you of the com-
plete equipment. No charge for this.

Write for our free booklets, "Modern Furnace Heating" and "These Bear Witness." They
tell much you should know before ordering your heating equipment. Write now—today—be-
fore the usual rush begins.

Installing-a Hess Furnace, is Easy
By following our simple, clear plans and directions, any man handy with tools can easily

install a Hess Furnace and outfit. We furnish all the necessary tools.

Write Today for Booklets and Estimate. 912 Tacoma Bid.

Hess Warming anil Ventilating Co* Chicago

New Invention! No More Wash Day!
New Method of Cleaning Clothes SSS1SHS:

Not a Washing Machine op
D
e?S!,i» °,K

work of Wash Board, Washing [Machine and Wash Boiler.

^PP HftW *vimnlA Different, Easy. Put on any stove—add water,
l>CC 11UW JIIlipiC. then soap, then clothes

—

move knob occasionally. In 5
to 8 mi lutes first batch clean—next batch same way, same water—in 30 to 50
minutes family wash clean. No labor, no injury to clothes. Cleans woolens,
flannels blankets, or colored clothes, as well as white goods, finest laces, cur-
tains, bed clothes. Saves times, fuel, labor.

EASY WA Y in 30 to 50 minutes cleans washing which before took entire day.
All metal, strong, durable, sanitary, light in weight. Easily used, cleaned,
handled—always ready. Child or weakly woman can use it. Saves washday
dradgery.

Users Praise the "Easy Way" JiJ^£Ea3K2£
in one hour with Easy Way—another in 45 minutes." Mrs. T. Bullen, Canada,
writes:

—
"I washed bedding, heavy quilts, curtains, etc., without rubbing." Lau-

retta Mitchell, O., writes:
—"Done a big washing in 45 minutes—sold 3 already."

A. D. Poppleton, N. Y.:
—"Gives perfect satisfaction. Washed bed quilts, greasy

overalls and fine clothes. Greatest thing on earth." F. E. Post, Pa., writes:—
"Two weeks washing in 45 minutes. Clothes cleaned without rub-
bing." J. H. Barrett, Ark., after ordering 38 Easy Ways, says:

—"You have the
grandest invention I ever heard of." J. W. Myers, Ga., says: "Find check for

12 Easy Ways. Greatest invention to womanhood, forever abolishing miserable
wash day. Sells Itself."

Ap~PTlt<3 fipttinff Rirll R - °- Cowan, N. Y., placed 13 in 6 hours—
ttgeillt Ueillllg lULIl

(profit $3p.oo). Mrs. J. Brown sold 10 in 3 days—(profit $30.00). K. J. Blevins, O., writers:

—

"Made 7 calls, sold 5 one day."
—(profit $15.00). R. H. Latimore, Pa., writes

—
"Sold 4 this morning. Never

yet turned down." A. G. Witt, Pa., "Received Easy Way yesterday; sold 4 to-day
—not out for orders." Mrs. Gerrish, Mont., ordered sample, then 1 dozen, then
100—(profit over $300.00). Just made o>ie shipttnent 1000 Easy Ways to Rus-
sian Agent. N. Boucher, Mass., orders 75 more, says: "Everybody wants one.

best business I ever had." A. S. Verrett, La., sold S in 1 day— ^ profit 824.00.^

PBPP C A MPI P T(\ A fPNTC We want managers, agents, men or women, home
T fUJIj aAl'ir L1L1 1 U HUL.ii I d or traveling, all or part time, to show, take orders
and appoint agents. Easy Way new article, not worked to death. Best seller out. Every
family wants one. People glad to see it demonstrated ; buy without being asked, and throw
away costly washing machines to use it. Only two sales a day means $3 6 00 a week
profit. Price only $6 00 ready for use. Sent anywhere. Not sold in stores. Order
one for your own use. Yourmoney refunded if not satisfactory. Sendforfreesample
offer special, agents' proposition , etc. Costs nothing to i nvestigate. Send name and
address anyway for full description.

Harrison Mfg. Co., 145 Harrison Bldg . Cincinnati, O.
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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LEARN THE
Automobile Trade

WITH
DYKE'S COURSE OF

Automobile Instruction
ANEW METHOD with WORKING MODELS
Mi

I
We fa f I- from each and every customer.

LISTCn Study laring-spaxetime

—

tKke's l curse is now only $:: ai

would never miss the amount. The A_.: m Je and GsioLne Engiue pro-

Eessionisthet est profession, and there is abg demand for h lpin tJ islii e.

IF YOU 0".'. M an auto, orIan ::.. c: in any way connected or intexestc -

in gasoline enginesthen this : rse ~iil be of great benefit to you. If you
wish to leam the trade this is -

: .. r sppc rluuity.

DYKE'S CC JR5E is the on :- world which tan successfully

be taught by mail. Wense*( r Working Models ma e in

E. :::; :f "the Gasoline Engnear.l Magneto ar.d Carbure t.or that a:t-

ually work, ar 1 they picture the :. ... ugi hue yon stndyoni iiueKSting
Icscrucucu raruchlecs.

JUST IMAGINE, hi r

in youi room an e gi e

cut i.i htlf and
and e-ry par: lettered and
numbered, also a Carbu-
rettor and Magneto lying

:; y: : sru iy ta_ ie -"!.: e

y:u ;._";:- r :r:::r = : it g

course — that's practically
: pre yon in our

Work : ng mod-Is. You
v,-;i: -'.-.;- -

... rse ~ ' ie'.'

likes ; ith a toy and
the mure you play (he

: t -7- :he su'r.ec: •ull ':;

IN ADDITION we give24
ith are so inter-

7 : . - .

".:
'

.- .". :

ill — I ,y are illustrated

b 54 large clear charts.

WE TEACH YOU everything there is to learn about the Automobilea d
. -~

. B setting, timing ig Jon, h: w tie cylinders
set rhera, storage bat-

teries and all systems of wiring, and many other important subjects.

OXE CUSTOMER SATS:
"I've learned more in three weeks study of your Course than during my

rs woikarouc:
.er who kr...v nothing about the Auto or Gasoline Engine

; can I runany car and set

O'JR LI3ER * L T ...\L Oc r'E { of inspection is proof of our claims, get
-.estimonials.

AUTOMOBILE OWNERS save the cost the first month.
: ricg is a profitable trade to learn. Our Course quali-

Besyou- rite

NOTE We are considering the advisabuiry ol raising the price on this

se. Her. c-r s:-_e- :rth a great deal more
ace it is.M-Ma-MMnuuMHMM MR. DrK~
jf , ,_ y r _ T _. ,3^ Au-<

>E« I His exptrier.ee is embodied
Mr. Dyke

made a specialtrip tc _
-re additional mr»t*T

for this The
• .

edandai r^peby
a leading me hani al ai st
NO M4TTE I

-

get a course equal
i -ce,

of

BOOfl

Here They Are:

working models of

—
actual./ wo k.

The real f ature of our
Course
2 4 simp'e i.luatratf d les-
sons, v. e -

tk.
It Is g. eat— all our cus-

tomers cay ao—not one,
butall.

DYKE'S Corso' School Motoring
300 Bk. Commerce elds

The Rittenhouse Hotel
TVenty-second and Chestnut Streets

Philadelphia .... Pennsylvania

One ofthe mo-t exclu;- e Hotels in PHILADELPHIA. Whhin
five minutes walk of the BUSYNESS CENTRE, RAILROAD
STATIONS, the SHOPPING DISTRICTS and THEATRES.

' - - half block from the College or PHYSICIANS and SUR-
GEuNS.
A home-like Hotel catering to transient and permanent guests-

Special attention to ladies traveling alone,

C«ndu.~ted on the AMERICAN" and EUROPEAN PLAN.
CuUi^e and service of the highest standard. Distilled water.

Unarue cafe, attractive parlors, spa:i:_s exchange and ladies
reacurtg r : :

—
.

European SI. 50 per day and up
American $4.00 per day and up

R. VAN GILDER, Mgr.

Smaller Central Stations

Need Our Services

What has been accomplished in selling more

current in Chicago, New York, Buffalo and

Cleveland, by Central Station advertising in

the newspapers, can be accomplished in smaller

cities with proportionate effect.

We have an exceptional proposition to submit

to any Central Station open to conviction. Our

proposition will show how you can test the

business-getting value of our advertising service

at a cost ridiculously low.

The service will be equal to that which we

have rendered the Commonwealth Edison

Co., the Buffalo General Electric Co., the

Cleveland Illuminating Co., and the New York

Edison Co.

Ask for particulars.

Win. D, McJunkin Advertising Agency

167 Dearborn Street 'Chicago

For our Mutual Advantaee mention Popular Electricity When writine to Advertiser*.
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$20 to $35
and EXPENSES
WEEKLY

At home or traveling, all or spare time. Easily learned.

GET MONEY—I DID-GOT $301.27

worth of plating in two weeks, writes M. L. Smith, of Pa.

(used small outfit.)

George P. Crawford writes:
—"Made $7.00 a day." J. J. S.

Mills, a farmer, writes:
—"Can easily make $.5.00 a day plating."

Thos. Parker, school teacher, 21 years writes:
—

"I made $9.80
profit one day, $9.35
another." Others
making money—you
can do the same.

Costs Nothing to

Investigate.

WRITE TODAY

in the Gold, Silver, Nickel and Metal Plating business. $5.00 to $15.00 a
day can be madedoirg I l:ting with Prof. Gray's new line of guaranteed

Plating Outfits. Unequalled for plating watches, jewelry, tablew: re, bicycles, all metul goods, heavy pl„te. War-
ranted. No experience required. We do pk.ting our; elves, have yer.rs of experience. Uf.e same materials we jell.

Materials cost about lCc to do $1.00 worth of plating. Manufrcture the only practicr 1 outfits, including all tools, lathes,
and materials. All sizes complete. Ready for work when received. Guaranteed. WE TEACH YOU the art, furn-
ish recipes, formula and trade secrets FREE. THE ROYAL, Prof. Gray's New Immersion Process. Quick.
Easy. U.te^t method. Goods dipped in melted metal, taken out instantly with fine, brillicnt, beautiful plate, ready to
deliver. Thick plate every time. Guaranteed from 5 to 10 years. A boy plates from ICO to 200 pieces tableware
daily, $10 to $30 worth of goods. No polishing, grinding or electricity necessary. 8^™DE3IAND FOR PLAT-
ING IS ENOR3IOUS. Every family, hotel and re taurant have goods plated insteid of buying new. It's cheaper and
better. Every store, jeweler, shop, factory, has g-.>ods needing- plating-. Agents have all the work they can do. People bring- it. Youcanhire
boys cheap to do your plating, the same as we. and solicitors to g-ather work for a small per cent. Replating- is honest and leg-itiniate. Cus-
tomers delighted. WE ARE AX OLD ESTARLISHED FIRM. Been in busin ss for years. Capital, $100,000.00. Know what is required. Our cus-
tomers have the benefit of oar experience, so that failure is next to impossible. WE ARE RESPONSIBLE and guarantee everything. Rpad^r, hei e is a
ohanceof a lifetime to own and boss a business of your own. WK START YOU. Now Is the time to make money. CALL OR WRITE TODAY. Our
aew plan. Samples of plating-, testimonials and circulars FREE. Don't wait. Send us your address anyway.

GRAY & CO. PLATING WORKS, 54 GRAY BUILDING, CINCINNATI, OHIO

LET US START YOU

WIRELESS COMMUNICATION
Now is the time to engage in the study of the new art of

wireless. The demand for trained wireless operators is

growing constantly. The recent government action has

increased the demand 1 00 per cent. Salaries of trained

operators range from $15.00 to $40.00 per week.

THE AMERICAN WIRELESS INSTITUTE
is the only universally recognized school in the world for

the teaching of this art.

APPLICATIONS NOW ON FILE FOR 100 EXPERT OPERATORS

Come in and be one of the first to take a position in this

new field that offers promotion, good salaries and bound-

less opportunities.

Descriptive matter free on request. Address nearest office.

27 WILLIAM STREET
NEW YORK, N. Y.

UNIVERSITY BUILDING
DETROIT, MICH.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Own a
Pocket
Expert

These little books contain
more knowledge about the

professions of which they treat
than any other books of their size

in existence. They are the com-
bined work of the best authorities
in the country and are edited by
the staff of experts of the Interna-

tional Correspondence Schools, of
Scranton, Pa., famous everywhere
as the most powerful force in the world
for the promotion of ambitious men.
Here is knowledge that has taken years
for our best experts to secure, placed at
the disposal of every ambitious man

—

knowledge that is needed in every-day
work, that is difficult to carry in the mem-
ory, and that cannot easily be found in
ordinary books. Just think of getting
such a book, cloth bound with gilt titles

and tops, printed on good super/calendered
paper in clear type, averaging 364 pages
and 175 illustrations, for 50 cents! We are
using these books to introduce the value of
I. C. S. Training, and will send them pre-
paid, when ordered with coupon
below, for the special price for CAfa
each handbook of elvC

INTERNATIONAL TEXTBOOK COMPANY I

Box 1102-P, Scranton, Pa.
T enclose $ .in stamps, for which please send

me the books before which I have marked X.

-_Tel. & Tel. Handbook Bldg. Trades Handbook—Plum. & Fit. Handbook Business Man's Handbook *

—Mechanics' Handbook . Mariners' Handbook 4— Electrical Engineer's Handbook

J
Ncn.

* Si. and No.

•

•

» City State

V V

BEWARE OF IMITATIONS
OF THE FASTENERS

3IEX SWEAR BY, NOT AT
To be sure you are getting the genuine

IE 5£ FASTENERS
(The Fastener with a Bulldog Grip)

look carefully for name
"TT a s h b u r n e"
stamped on every
fastener. It is your
protection against a poor
infringement, t h e
perpetrators of which are
being prosecuted.

The genuine Wash-
burne Fasteners are

"Little But Never
Let Go."

There is Comfort
for 3Ien in their use.

They are the greatest

little utilities ever invent-
ed for men's dress, and
are applied to

Key Chain and Ring, ------ 25c
Scarf Holder, 10c
Bachelor Button, -------- 10c
Cuff Holders, 20c
Drawers Supporters, ------- 20c

Catalogue Free. Sold Everywhere. Sent Prepaid.

Look for the Xame Washburne.

AMERICAN RING COMPANY
Dept. 5, Waterbury, Conn.

Invaluable for
Home, Work-
shop and Repair

Kit.

Prepaid

The "Baby"

TORCH
Produces intensely hot flame for

soldering, welding, removing paint

and 1 1 odd jobs around the home,

repair shop, automobile, motor boat, etc.

Powerful, compact, purely automatic,

absolutely safe, works without air pres-

sure, lights with match, burns two hours

with one filling. Has no objectionable

featuies of other torches. Size of tank

3x2 inches. Used and recommended by
Householders, Autoists, Electricians,

Jewelers, Dentists and Repair Shops

everywhere. Price $1 .25 prepaid. Mon-
ey back if not satisfactory. Send today.

H. W. HARROLD, Valparaiso, Ind

.25

LEARN CHIROPRACTIC
The new methodof drugless healing
EARN $50 TO $100 PER WEEK
Our free book tells how you can learn to detect dis-

ease and remove the cause by Howard's method of Spinal

Adjustment Positively the most simple, direct, advanced
and scientific method of drugless healing. Based on un-

erring natural laws. Anyone can understand it; learned

in spare time. Improve your social prominence and
financial standing Start now on the road to honor and
success. Write for free book andspecial scholarship offer
9" NATIONAL SCHOOL OF CHIROPRACTIC*
1732 W. Congress St., Dept. 8 Chicago, III,

For our 3Iutual Advantage mention Popular Electricity when writing to Advertisers.
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The "IMPERIAL
A Portable Vacuum Cleaning Machine

combining efficiency, practicability and economy. Can be
attached to any electric light socket

99

"The Only High-Grade, Efficient Machine on
the Market." Guaranteed

A Dividend Payer for Central Stations
Growing concerns and responsible parties wanted as agents.
Exclusive territory given. Send for Catalogue and Particulars.

Price $100, Complete

EMPIRE VACUUM COMPANY
! 1 2 West 30th Street. New York

HOTEL CUMBERLAND
NEW YORK

Broadway at 54th Street

Near 50th St. Subway
Station, 53d Si. Ele-

vated and all surface

lines.

Near Depots,
Shops and

Central Park

New and Fireproof

Strictly First Class
Rates Reasonable

$2.50 with bath and up

All Hardwood Floors and
Oriental Rugs

Ten minutes' walk to

20 Theatres

Excellent Restaurant
Prices Moderate

Send for Booklet

HARRY P. STIMSON, Formerly with Hotel Imperial
R. J. BINGHAM, Formerly with Hotel Woodward

Only New York Hotel window-screened throughout

MORTON R. EDWIN
PANATELAS

$2.40 per hundred instead

of $5.00
By all standards of comparison this is a 10c cigar. It

will satisfy the most cranky smoker of imported brands.
It is fully 5J in. long, strictly hand made, of choicest
Havana tobacco—genuine Sumatra wrapper. It smokes
freely and evenly—never chars down the
side, keeps burning coolly and fragrantly
to the last toothhold.
The reason this cigar is sold at $2.40

instead of $5.00 per hundred is because
I buy and sell for cash. I ask no credit,
neither do I give it. I nersonally buy
my tobacco direct from the grower in
Cuba, and pay him at least five weeks
before the tobacco reaches the U. S.
Custom House. I buy for less and sell

for less. I believe in what Elbert Hub-
bard said in April, 1907, issue of the
Philistine:

"A Credit Account is the most in-

sidious form of borrowing money.
When you don't pay the merchant at

once for the goods you buy from
him, you are borrowing money from
him, and disguised in the price is

much more than the legal rate of

interest. Better to borrow the actual

cash and know how much you have
to pay for the accommodation; but it

is better still to practice self-denial

and go without the thing you want
tilkyou have the cash to pay for it."

"All the losses of the merchants
who give credit are made good by
the people who pay."

"The merchant who gives credit

is not in business for his health any
more than the pawnbroker is."

PANAT-EbAT

Among my 35 different brands I

have an "in between" smoke called

"Old Fashioned Havana Smokers.'*

I want you to be on smoking terms
with them, because they are just the

thing you want when you don't want a
big cigar. They are Havana filled—

4

in. long—blunt at both ends—made
the way the Cuban planter rolls tobac-

co for his own use—without a binder.

I'm so eager to have! you try this

smoke that I'll send you a sample box
of 12 free along with an order for my
Panatelas, because you'll buy them
again.

Send me $2.40 for 100 Morton R.
Edwin Panatelas. Smoke as many as

you like—smoke them all if you want
to, and if you then tell me that you
didn't receive more than you expected,

I'll return your money and we'll re-

main friends.

If you want to know who I am and
whether or not I run my business on actual size

the square, if you have any doubts as to my making good
if my cigars don't, just inquire from any bank or com-
mercial agency about me. If you don't like the report

you get, keep your cash at home.

Illustrated price-list scut on request,

MORTON R. EDWIN
Dept. P. E. 64-66 and 67-69

West 125th Street, New York
Make checks payable to the Edwin Cigar Co.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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DO YOU WANT
BETTER LIGHT
Let us show you our new system of

lighting (indirect Illumination) for

Homes, Stores, Hotels

Factories

all places where light is needed.

Imagine a room evenly illuminated, a mellow
radiance from a concealed source flooding it

with a light soothing to the nerves, becoming

to the complexion and yet perfect for reading or

sewing.

Those who experience discomfort after a short

time under a direct light, suffer no unpleasant

effects from an evening's work under the I-COM-
FORT. Scientists and oculists have long agreed

on the perfection of such a system of lighting

but heretofore the cost of maintaining and in-

stalling has proven prohibitive. The I-COM-
FORT is simple and inexpensive; under a 60

to 100 Watt Tungsten electric lamp is placed a

glass reflector with spiral and vertical corruga-

tions over pure silver, giving the most perfect

reflecting surface known to science; the light is

thus thrown upon the ceiling and is evenly

distributed throughout the room with wonder-

ful efficiency, artistic effect and eye comfort.
Thousands already in use in residences, offices, hotels,

banks, clubs, art rooms and auditoriums.
I ndorscd by the leading architects, oculists, and illumi-

na'ing engineers.

If your electrical dealer does not handle them address
Department F. A. Write at once for our new booklet with
illustrations of our Installations.

National X-Ray Reflector Co.
247 Jackson Blvd., Chicago, 111.

Wire, Cells and Cordage
NORWAY IRON WIRE fcr

cores. COTTON, SILK and EI."-
AMELED MAGNET WIEL,
heavy and fine sizes for pri-
mary or secondary windin^c,
receiver coils or coils of any
kind.

COILS wound to your specifications.

EELLWIRE and ELECTRICAL CORDS for
every purpose.
The above furnished at lowest prices in small

quantities for wireless telegraph or experimen-
tal purposes, or in large quantities for manu-
ff£lotuners

" Write for prices to Dept. E.

BELDEN MANUFACTURING COMPANY
194 Michigan Street - - CHICAGO, ILL

RHEUMATISM
Don't Take Medicine. Try My Guar-

anteed External Remedy
WITHOUT COST

Send Your Name on a Postal

Return mail will bring you, prepaid and without
your paying a cent, a regular $1 pair of Magic
Foot Drafts, the great Michigan External Cure for

Rheumatism, chronic or acute, muscular, sciatic,

gout, etc., no matter where the pain or how severe.

For our Mutual Advantage mention Popular

Frederick Dyer, Corresponding Sec'y.

The Drafts are curing old chronics after 30 and 40
years of cruel suffering, as well as all the milder stages.

Why not test this harmless, simple cure—the trial

costs you nothing. Just send us your name an J

address, and try the Drafts
when they come. The di-

rections are very simple.

Then, if you are fully sat-

isfied with the benefit

received, send us One Dol-
lar. If not they cost you nothing. You decide and
we take your word. Address Magic Foot Draft
Co., 1040F Oliver Building, Jackson, Mich. Send
no money—only your name. Write today.

Electricity when writing to Advertisers.
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AN APPEAL TO INTELLIGENT

"INTENSIVE" ADVERTISERS:
WITH DUE APOLOGIES FOR ALLITERATION

(§ If you were to be told about a

field of over \ 5,000 organized com-

panies, where there were fewer fail-

tires than among National banks and

where over $50 t000 t000 was expended

annually for supplies

—

Wouldn't you consider it

afield worth covering
1

?

CJ If you further learned that this

particular field had over 50,000 read-

ers who drew good salaries and spent

same with the advertisers in their

favorite publication

—

Wouldn't you consider

them worth reaching?

Cjf If you also found that there was

one old-established journal of sur-

passing excellence, covering every desirable buyer in this large and pros-

perous field

—

Wouldn't you consider it a medium worth using?

CJ Ask us about for that, in

short's the sequel to our story* Full details on request*

TELEPHONY PUBLISHING CO.

M9NADN0CK BLOCK CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Every one wants electric light— its

luxury—comfort— cleanliness—conven-

ience. Everyone can now afford it.

You can now have electric light at

1-2 the old price. Can you longer

afford to use gas or kerosene ?

The General Electric Company's Tungsten

Lamp has made this big reduction possible and

at the same time gives the most beautiful arti-

ficial light known.

General mti Electrtd

Tungsten Lamps
The G.E. Tungsten is a wonderful im-

provement even over the 0. £. EdlSOn car-

bon incandescent lamp, for 25 years the

standard of the world.

In these new lamps the light source is a

filament, or wire, made from the rare metal

Tungsten instead of carbon.

The advantage of the Tungsten filament is

that when heated by the same electric cur-

rent it becomes far more brilliant than

carbon.

By the General Electric Company's pro-

cesses Tungsten Lamps are produced which

Electric Light History
In 1880 the Ceneral Electric Company (then

the Edison Electric Light Co. > made and marketed
the first Edison carbon incandescent lamp.

Since then this company has manufactured and
sold 270,000,000 lamps of this type the world
record.

All notable improvements in electric lighting

during the last 30 years have been introduced
by the General Electric Company.

The genuine G.E.Tung-
sten Lamps are always
packed in individual

boxes bearing the fam-
ous G.E. monogram.
Look for it! Insist!

give nearly three times as much light as

carbon lamps.

All over the country thousands and thou-

sands of public buildings, offices, stores, fact-

ories and homes have already been equipped

with G.E. Tungsten Lamps.
Everybody admits that electricity is better

for business or home lighting than gas or

kerosene.

With the G.E. Tungsten Lamp you can

have Electric Light at one-half the old price.

Every day you go without G.E. Tungsten

Lamps you pay more than you should for

an inferior light such as gas or kerosene.

How to Get
G.E. Tungsten Lamps
Any electric light company will be glad to show

you G.E. Tungsten lamps and tell you all about
their superiority.

Write to us for our G.E. Tungsten Book No!
33. This interesting brochure tells more about
the wonderful metal Tungsten and explains how
to get the best results from G.E. Tungsten Lamps
in home, office, store or factory.

General Electric Company, Dept. 25, Schenectady, X. Y.
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I am King, the Tailor

i

I Tailor Clothes to Your Measure
at lower prices than you pay for ready-made clothes. I do not sell through
stores or agents, but dealdirect with the consumer, saving you the middle-
men's profits. The manufacturer must make a fair profit, and the dealer or
agent must make a good profit. When you buy from me you save the dealer's
or agent's profit. That's why I can save you money.

Let Me Be Your Tailor
I'll make a snappy, stylish, perfect-fitting suit or overcoat to your measure—

a

better looking, better wearing garment than you can possibly get from your
local dealer or tailor—and save you money besides.

Suit or Overcoat $ 1 C
to Your Measure *" ^^

The kind your local tailor would ask $30 for. I make suits and overcoats to
measure for $12.50 to $25.00 and prepay the express. My system of home
measurement is so easy there is absolutely no chance for mistakes. I guarantee
you perfect fit, and take all the risks. If the suit or overcoat does not fit, or
you are not entirely satisfied, the loss is mine. I'll either make a new one or
refund your money. What stronger guarantee could you ask ? My plan makes
it possible for you to positively secure by mail stylish, perfect-fitting, tailor-
made garments at less than ready=made prices.

Style Book and Samples FREE
My Style Book contains samples of the newest weaves and designs for Fall

and Winter, correct dress chart, color chart, and also fashion plates showing
the latest New York modes. It is FREE—send for it today.

For ten Ve<irS ill tHe Same location I^ave ma&e clothes for thousands of satisfied customers;
I'll satisfy you or refund your money. I give such extraor-

dinary value for your money that you will be glad to give me your future trade. The Wisconsin National Bank of

Milwaukee, with resources of over $20,000,000, and with whom I have been doing business for over ten years, will tell

you I am responsible. ^^^ My^^^^ §^ FR£E ,

King Tailoring Company 193-195 W. Water St., Milwaukee, Wis.

1909
YALE 3^ H.P.

Motorcycle
Price $200.00

Flat Belt with Idler or S. G. V Belt

Herz Magneto $35.00 extra

Every Claim Proved By Actual Performance
The Yale team of three riders won the Chicago Motorcycle Club Endurance Contest with carbu-

retor, vibrator, battery box and spark plug sealed, in competition with most of prominent of makes,

on July 9th, 1 0th and 1 1 th. Six hundred miles without a single adjustment, making perfect team

score with every seal intact, RECEIVING TROPHY CUP.
Average speed twenty miles per hour. Conceded by all contestants to be the

most severe contest ever held.

Chicago Tribune, July 13th, says: "When the committee examined the machines of the winning trio yester-

day, it could not discover a single defect in the mechanism, while in the others penalties were levied for various
reasons." This performance establishes a record for consistent performance unheard of in the history of motor-
cycle building.

ROOM FOR A FEW AGGRESSIVE AGENTS

THE CONSOLIDATED MFG. COMPANY
1734 Fernwood Avenue TOLEDO, OHIO
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Let This New
Electric Invention

Do Your
House-Cleaning
<J This wonderful little machine does absolutely perfect work.
We challenge comparison with any of the higher priced Vacuum
Cleaners. As far as we are concerned, order ours and any other

—

send back the one that seems the poorer.

<J We offer and intend that anyone who buys an Arnold Electric
Cleaner, and after a fair trial thinks that any other machine
would serve him better—may have his money back for the asking.

SlArnold Electric Cleaner

Only $35.22
Sent Anywhere on Free Trial

'<JI This machine is one of the greatest labor savers
ever invented.

<J With an Arnold Electric Cleaner you can thoroughly clean an entire room in a few
minutes—a whole house in less than one-third the time heretofore required.

Cleans it thoroughly.
Without damaging your carpets and rugs.

No dust or germs in the air, consequently no dusting necessary*
It is the only sanitary way.
Saves time and energy, and, best of all, saves the woman.

<I It cuts out all the drudgery, and goes far toward solving the servant problem. Makes
it unnecessary to ever send your rugs and carpets to the cleaners, where they are
generally injured more in one cleaning than they would be by several years of actual use.

*J The Arnold is easiest to operate because it weighs only 8 pounds. Therefore, can also

be easily carried about even by a small child.

<I The electric motor does all the work. First it loosens up the dirt by operating a
patented agitating brush. Then a strong, steady suction, equal to that of any other
machine, sucks it into the dust collector bag, from which it can be easily removed. It is

the combination of the strong suction together with the patented agitating brush that
makes the Arnold quicker and much more efficient than any other machine.

*I The Arnold Electric Cleaner can be operated from any electric lamp socket, and never
costs more than 1 cent per hour to operate anywhere. The machine will work on either
direct or alternating current.

Ask Your Electric Light Company
Up-to-date Electrical Dealers and Central Stations all over the country are already carrying a stock of

Arnold Electric Cleaners. Ask the manager of your light plant, or inquire at any electrical dealer about the
Arnold. If they haven't one on hand, they will be glad to get one for you on our liberal Free Trial Offer. If

you prefer, you can write direct to us. Send today for further interesting information of this wonderful little

machine, and our exceptional Free Trial Offer.

Exceptional Opportunity For Agents
The Arnold will be the most extensively advertised Electric Cleaner on the market. We want live re-

presentatives in every city. Write today for interesting proposition.

STANDARD ELECTRIC WORKS
1220 Washington Avenue RACINE, WISCONSIN

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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»

1
We will furnish your home completely and attractively

and save you one-fourth to one-half on the cost of the furnishings. Then we'll

K9A give you from 10 to 30 months in which to pay for the goods. It's the most liberal, the
\0a most confidential, and the most thoroughly satisfactory plan of credit offered by any home-

furnishing institution in America today. You enjoy the full use of the furnishings while
paying for them in small amounts from month to month as you earn the money. Only

a small payment accompanies your order—the balance you pay at your convenience. We
charge absolutely nothing for this credit accommodation—no interest

—

no extras of any kind.
Largest Home Furnishing Concern On Earth. Twenty-two big stores throughout the United States—the greatest furniture
organization in the world---the largest buyers—underselling- every other firm in the business. We are backed by a reputation
of 54 years for reliability—our capital and surplus is greater than any other similar institution in existence.

Our new fall Furniture Catalogue is the largest and
handsomest book of its kind ever published. It is an
immense volume, just filled with Unmatchable bar-
gains in

' everything
to furnish

and beaut-
ify the

home, including furniture, carpets, rugs, draperies, crockery, sewing machines, clocks,
silverware and pianos, a portion of the goods being beautifully illustrated in colors.

Our special StOVe Catalogue is also an immense volume of world-beater bargains.—positively the biggest values ever offered. Write for these two big catalogues at
once—Write for them today.

Cut out
the

Coupon

CATALOG FREE

HARTMAN FURNITURE and CARPET CO, Chicago, U.S. A.

CREDIT GIVEN TO EVERYBODY
We ship goods everywhere in the U. S. aad give the most generous credit that allows the use of goods while paying
forthem. Why nottrade with us, America's Great Original Hoasefurnishing Concern, who for over a quarter of a
century has furnished satisfactorily thousands of happy homes?

Sewing Machine
Catalogue No.
98. Just Out.
Get it now.
FREE

W*W$$$Mmz

Simply for the asking. It gives all information and tells you how to save money
as Furniture, Carpets and Rugs shown in actual colors, Curtains, Sloves, Wl
Silverware, Office Desks, Baby Carriages, Refrigerates, Fireless Cookers, etc.

on housefurnishings. such
suing Machines, Crockery,

Musical Instrument
CATALOG FREE

Send for our special Catalog of Men, Women and Children*

CLOTHING FREE upon request

Send <fc
"1 and we wil1 shiP this elegant, massive Easy Rocker, solid golden oak, spring construction, up-

IT *r I holstered with Boston Leather, ruffled front. High
US JL padded back, ruffled edge, Fancy

shaped carved front posts, broad
arms. Exactly like this illustration. Satisfaction
Guaranteed or Money Refunded. Order Chair No.
U52. Price ^ 1092 35th St.. Chicago, III.

Pay

$1 Cash

50c Monthly

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The "Victor

Spark Plug"

Signifies
Reliability

A spark plug that the soot 'or explosion does" not affect is the one which proves itself of positive value, and this is known of the

Victor. The Materials used in the construction of this plug are the very best obtainable and are subjected to the most rigid tests

before being placed on the market. The body wire is made of the Best Imported S. P. Steel which is looped and forced into

the body of the plug by hydraulic pressure. This plug is also thoroughly lined with a very high grade installating porcelain, which
prevents anv spark leakage and increases the power of the explosion at least 10^ .

4

If you cannot secure the Victor Porcelain Lined Body from your dealer send us Si.oo or 85.00 for six and we will send same
by return mail full guaranteed, and if not satisfactory will return you money at once. Write today for our interesting pamphlet.

GENERAL ACCUMULATES & BATTERY CO., 168 29th Street, MILWAUKEE, TTIS.

GUDEMAN & COMPANY
Artistic Electrical Decorations

114-118 E. 23rd Street, New York, N. Y.

Electrically lighted Rose Basket—Fruit Trees—Fern
Dishes—Flower Baskets—Floral Festoons and

many other designs

MINIATURE AND DECORATIVE LAMPS
of any description

CHRISTMAS TREE OUTFITS
Our goods on sale at ELECTRIC SHOP, Michigan and Jackson

Boulevard, Chicago, 111.

Write for Descriptive Catalogue

PITTSBURG, PENN.

Hotel Schenley
Opposite New Half Million Dollar Baseball Park

Surrounded by three acres of lawn and
gardens away from the noise and smoke.
Absolutely fireproof.

Visitors from all over the country are

attracted to Pittsburg by that great gift

of Andrew Carnegie.

The Carnegie Technical School

and Institute

To see that alone is worth a trip to

Pittsburg. The Schenley Hotel is oppo-

site this national work of art. Rooms for

business meetings furnished free of charge.

Wire or write us at once and we will re-

serve rooms ."or you. The most attractive

hotel in Pennsylvania.

The Schenley is the Waldorf-Astoria

cf Pittsburg.

Taxicab
Concerts

service ten minutes to all downtown points,

every evening by Pittsburg Festival Orchestra of 32 piece. Send for booklet.

JAMES RILEY, Proprietor and Manager
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Are you prepared for this call—no matter from which department it comes? Just think what it would mean to
have constantly at your elbow for consultation, an expert on the very problems that puzzle you. That's just what
you would have in the

Cyclopedia of Applied Electricity
Six Big Volumes—Bound in Half Morocco—2,896 Pages 7x10 inches—printed on special paper in large,

clear type—2,000 full page plates, diagrams, formulas, etc.

ritten by thirty expert Electrical Engineers, the biggest men in the profession. It is a working guide for the student or practical

electrician, or a ready reference work for the expert.

Examine These Books 5 Days at Our Expense
So confident are we that the books are just what you want, that we will send them to you by prepaid express—you keep the

books 5 days—examine them carefully, test them, apply them to your every-day work. If satisfied that the books are the most
complete and comprehensive work ever published on electricity, keep them, send $2.00 within five days and 2.00 a month

until you have paid $18.80, the special introductory price—the regular list price is $36.00. If not suited to your needs,

notify us. We will send for them at our expense. Fill in and mail the coupon today—the books will be sent you at once.

IMPORTANT SUBJECTS TREATED IN DETAIL

P.E.
10.09

A.8.ofC.

Please send
me Cyclopedia
of Applied Elec-
tricity for five

days' free examina-
tion. Also T.W. for

one year. I will send
$2 within five days and $2
a month until I have paid

f18.80; otherwise I will

notify you and hold the books
subject to your order. Title not
to pass until fully paid.

Electric Wiring—Electric Telegraph—Wireless Telegraphy—Telautograph—Theory, Calculation, Design and
Construction of Generators and Motors—Types of Dynamos and Motors—Elevators—Direct Current Motors

Direct -Driven Machine Shop Tools—Electric Lighting—Electric Railways—Alternating Current Motors
—Single Phase Electric Railway—Management of Dynamos and Motors—Power Stations—Central

Station Engineering—Storage Batteries—Power Transmission—Alternating Current Machinery

—

Telephony—Automatic Telephone—Wireless Telephony—Telegraphone, etc.

Name

Occupation

Special Offer If You Mark and Mail Coupon Promptly
For a short time we will include, as a monthly supplement, absolutely free of charge for

one year, the TECHNICAL WORLD MAGAZINE. This is a regular $1.50
monthly, full of Twentieth Century Scientific facts, written in popular form. Also
contains the latest discussions on timely topics in invention, discovery, industry', etc.

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO, U. S. A.

For our Mutual Advantage mention Popular Electricity when writing.to Advertisers;



POPULAR ELECTRICITY

We Want To Tell You How
You can save not only the dealer's profits but his excessive charges
for installation and repairs by dealing direct with the manufacturers.
You can keep in your own pocket at least one-third the retail price of

a heating plant. Let us tell you all about the

Jahant Do
Dr%n Furnace

Only $10 down and $10 per month, with freight prepaid east of the Mississippi River.

This wonderful furnace has proven its superiority above all others during- the last 30 years. It is without doubt the very

best heating system for your home. It saves from.% to K>u fuel bills, because the patented "down-draft" burns hard
or soft coal—wood or lignite—without cinders or clinkers, giving full heating value of every particle of fuel. Needs less atten-

tion than any furnace you ever saw. A strong "Guaranty Bond" goe s with every Jahant, which allows ymi a 360 days
^5 free use Of the furnace. You run no risk, as we supply special plans, full directions and give free all neces-

sary tools, so that any man who can drive a nail can successfully install a Jahant.
No matter what make or system of heating you are considering, let us tell you more about the many conveniences

and good points of our furnace; it's economy, it's healthfnlness and how you can save money.
Write today for our book.

The Jahant Heating Co., 200 Mill St. Akron, Ohio.

Don't Buy Gasoline

Engines

Until You Investigate the

"Master Workman"

a two-cylinder gasoline, kerosene or alcohol engine, superior to
any one-cylinder engine ; revolutionizing power. Its weight and
bulk are half that of single cylinder engines, with greater dura-
bility. Costs less to Buy—Less to Run. Quickly, easily started.
Vibration practically overcome. Cheaplymounted onany wagon.
It is a combination portable, stationary or traction engine.

Send for Catalogue

THE TEMPLE PUMP COMPANY, MFRS.
Meagher and 15th Sts. Chicago This is Our 56th Year

A "SANITARY"

Water Supply System
"IT'S AUTOMATIC'1

Water under pressure marks

the greatest difference between

the city residence and the

country or suburban home.
Our "Sanitary" Water Sys-

tem will furnish ample

WATER UNDER
PRESSURE

for all purposes at a
very small first

cost and an ex-

tremely low cost

of running

They are op-|

erated by
hand, gas

engine or elec-

tric motor. Catalogue free.

If your piumber can't supply you, write and give us his name

THE SANITARY PUMP COMPANY
U So. Canal St., Dayton, 0.

42 Broadway, New York City, N. Y.
58 Dearborn St., Chicago, 111.

507 Main St., St. Louis, Mo.

OSTER
STOCKS and DIES

Adjustable

Dies open—You don't have to back off.

Ajustable Guides center pipe perfectly.
Improved Gauge for duplicate threads.

Dies thread two sizes without change.

The Completeness of the Oster
will appeal to every operator. The
adjustable guides do away with all

loose bushings and collets, and the
necessity of hunting for them every
time, the tool is put into use. It

saves a lot of time and bother.

CATALOGUE FREE

The Oster Manufacturing Company
2170 East 61st St., Cleveland, Ohio

For our Mutual Advantaco mention Popular Electricity when writing to Advertisers,
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2c a Week Pays Wash Bill'

Electricity or Water -Power Does the Work

Just a "Twist of the Wrist" Starts or Stops the Machine!
The 1900 Motor Washers are now at work in thousands of homes. They are doing: the work for-

merly done by women, at a cost of 2 cents a week for power ! Saving: thousands upon thousands
of dollars in wash bills. Saving: worlds of wash-day troubles. Leaving: the women free to do
other work while the machines are doing: the washing:.

The 1900 Motor Washer
Washes a Tubful in Six Minutes!

s|Q Handles heavy blankets or dainty laces.

If The outfit consists of the famous 1900 Washer
with either Electric Motor or Water Motor. You
turn on the power as easily as you turn on the
ligrrit, and back and forth goes the tub, washing:
the clothes for dear life. And it's all so simple
and easy that overseeing its work is mere

Write For

FREE Book

H^

i child's play.

| A Self-Working Wringer
Free With Every Washer

1900 Electric Motor Washer
Can be connected with any ordinary

Electric Light Fixture

^

The motor runs Washer and Wringer. We guarantee the perfect working of both. No
extra charge for Wringer, which is one of tho finest made. Write for FREE BOOK
and 30 Days' FREE TRIAL. OFFER! Don't doubt! Don't say it can't be done.
The free book proves that it can. But we do not ask you to take our word for it.
We offer to send a 1900 Motor Washer on absolute Free Trial for an entire month to
any responsible person. Not a cent of security—nor a promise to buy. Just your
word that you will give it a test. We even agree to pay the freight, and will take
it back if it fails to do all we claim for it. A postal card with your name and address
sent to us today will bring you the book free by return mail.
All correspondence should be addressed to 1900 WASHER CO., 3368 Henry

St., Binsrhamton, N. Y. Or, if you live in Canada, write to the Canauian Washer
Co., 355 Yonge St., Toronto, Canada.

We maintain branches at 1947 Broadway, New York City, and 1113 Flatbush Ave.. Brooklyn, and in

1900WaterMotorWasher
Can be connected with
any water tap instantly

BRANCH HOUSES

:

all principal cities. We also make shipments from our warehouses in Kansas City, San Francisco and Seattle

Important Notice to

Chicago Subscribers
(By order of the Postmaster, Chicago.)

On September 1, 1909, the renumbering

of streets in Chicago will be in effect accord-

ing to ordinance passed by the Chicago City

Council. In order to correct our mailing

list and have this publication going through

the mail to subscribers in Chicago properly

addressed, the publisher asks you to kindly

cut out the following form, and after answer-

ing the questions appearing thereon, to mail

it under cover of envelope sealed, postage

prepaid (two cents.)

Popular Electricity Publishing Co.

Monadnock Block, Chicago

(Name of Subscriber)

(New Street and Number)

(Jjld Street and Number)

19CO

possess all the features
needed to make battery
circuits complete and suc-
cessful in operation.
In all work where bat-

teries are required the
1900 Dry Cell should be
used, as its high voltage,
long life and efficiency

produce results obtained

from no other make and make it the

battery of

Known Quality
We especially recommend this battery .or

operating Wireless Outfits and Gas Engine
Ignition.

, _, ,

Write today for our catalogue E ,
which

gives sizes, full particulars and prices.

The Nungesser Electric Battery Co

.

CLEVELAND, OHIO

General Sales Office:

128 West Jackson Boulevard

CHICAGO
*«u%%v\v^vvvvvvv^xvvvv^^^vsv«cvvv^^vv^x^^xv\vvvv:v«:vw*
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GLOBE

Dry
Battery

kJ
r,,

« Globe Dr7 BLtlcr/
!=""*

•!*"«</ for open cireuit«**J a
^•iilgfve better results ani> .

^'laiuny other flr/B^
'Oesamp hoc8 same class.

manufactured by

national carbon co.

CLEVELAND, 0'

In lots of 12 or more

% each13*c

No extra charge for

Fahnestock Clips

THE
BEST LOW PRICE DRY CELL MADE

Very extensively used for WIRELESS RECEIV-
ERS, OPERATING SMALL MOTORS,
TELEPHONES, CALL BELLS, ANNUNCI-
ATORS, MEDICAL BATTERIES, ETC.

Battery catalogue showing the

various types of wet and dry
cells we manufacture sent free

to all who mention this publi-

cation.

National Carbon Company
CLEVELAND, OHIO

Mesco Electric Engines

MADE IN THREE SIZES
Can be run on one, two or three cells of Dry Battery.

A Dry Battery equal to the Red Seal will operate one
of these engines for days, as they are very economical
in the use of battery current.
List Xo. Length. Width. Weight. Fly Wheel. Price.
1011 7 in. 3^ in. 45 oz. 3* in. SI.25
1012 5| in. 2J in. 22 oz. 2f in. 1.00
1013 4 in. If in. 10 oz. 2 in. .60

Red Seal Dry Battery j-jp**?! ::::::::: :i
1 '

t -C" 3*x84 45
Electric Vibrators S5.00. $10.00, 15.00
Medical Apparatus S2.00, S3. 50, S3.75, 7.20
Motor Parts for Amateurs 75
Trouble Lamps 1.25
Experimental Electro Magnets, S0.90, SI.00, SI. 25, 1.50
Time Switches 7.50
Gem Battery Motors 75
Pony Dynamos, 4 to 10 volts 3.00
Our Catalog 24E of "SOMETHING ELECTRICAL FOR EVERYBODY"

will be sent on reque.-t.
Catalog of Automobile Supplies and Accessories now ready

Get your name on file for our WIRELESS PAMPHLET
MANHATTAN ELECTRICAL SUPPLY CO.

NEW YORK, 17 Park Place CHICAGO, 188 Fifth Ave.

KLEIN'S ELECTRICIAN'S POCKET TOOL KIT
Trade Catalogue List Post-
Word No. p r jce age

Ablicumer 403 K, with tools, each, net $5.00 25c
Ablicumost 1403 K, without tools, each, net 1.05 12c

Genuine leather case, contains a
selection of Klein toois such as
have been found particularly de-
sirable by Electricians and 'wire
men on switchboard and telephone
work. It is of convenient pocket
book style, with firm metallic
clasp and measures 4x9 inches. It
contains the following- tools: 1 sin-
gle blade electrician's knife, 1-5
inch Klein side cutting- pliers. 1-5
inch Klein oblique pliers. 1-6 inch
Klein long- nose side cutting- pliers.
1-3 1-2 inch blade screw driver and
lpairo-in. N.P. electrician's snips.
NOTE—The pliers are plain black

finish, if nickel plated pliers are
wanted add 25 cents net. each, for
plating-. Case furnished either
russet or black color. Send 3c.

no. 403 K stamps for 65-paee Catalogue.

MATHIAS KLEIN & SONS, Station U 3, Chicago, III.

The Barnes Variable

Speed Alternating

and Direct Current

Motor
1-12 and 1-8 H. P.

<
The only high speed,

single phase, alternating
motor that absolutely
will not heat. Respon-
sible agents wanted.

Barnes Mfg. Co.
Susquehanna, Pa.

POWER SAddrv.. SELf-GCLTCBE S0C1ETV, B. E.. 194a Emm Are., Eoj.ra P.rk. IH,
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POPULAR ELECTRICITY

A Hot Point Electric Iron

is simple, safe, economical

and such a comfort

A NY CHILD can use the Hot Point Electric

f\ Iron, because it is perfectly safe and simple.

One end of the flexible cord attaches to any

light fixture in the house. On the other end is a

switch plug.

To heat the iron, simply push the switch plug in.

And to cool it, take the plug out.

Putting in and taking out the plug controls the

amount of electric current carried into the iron, and
regulates the temperature.

Shortly after the plug is inserted the iron is hot.

From then on you will not need current more than

half the time.

The regular household iron weighs 6 lbs. but you
never have to lift it—no carrying it from stove to

ooard, and when not in use simply tip it up on the

broad end. The stand is attached.

The heat all goes into the ironing. Hence, you
iron in perfect comfort. You need no holder. Take
it to any room, too; or out onto the porch.

Approved by the National Bo&rd

of Fire Underwriters

The Hot Point Automatic Iron cannot be cvtr-neated.

Therefore it cannot possibly start a fire. If you forget to pull out

the switch plug the automatic device does it for you. It is

controlled by the temperature of the iron; is positive and certain.

The Automatic Iron simply cannot get hot enough to do any
damage.

The Hot Point Standard Iron is exactly the same as the

Automatic except the automatic control. Someone must think

to pull out the switch plug, just as someone must think to turn off

your electric lights.

And the same is true of every electric iron in the world, of

whatever name, except only the Hot Point Automatic. Where
the iron will be used intelligently, the Standard
will answer every purpose, and there is little fire risk.

You Should Have One
Every electric-lighted home in America should have

its Hot Point Electric Iron.

It will save the housewife hours of time and a world
of worry and discomfort. It will keep the servant satisfied

and save her time.

Costs only a few cents to do the weekly ironing.

Will last for many years. Rarely gives any trouble and
that point is covered by

Our Binding Guarantee
This guarantee is good until January, 1911. It is printed

right on the box. If you have any trouble the Lighting Com-
pany or Dealer will make your iron as good as new.

Order a Hot Point Iron

There is no other electric iron so sturdy and strong, so
simple and safe, as our STANDARD ModeL

There is absolutely no other electric iron, except our
AUTOMATIC Model, which has an automatic safety attach-

ment.
Therefore when you go to your Lighting Company or

Dealer ask to see the HOT POINT IRON. If they do not
have it, order direct.

We ship you one to any part of the United States at the

regular retail price of $5.00 for a 4, 5 or 6-lb. STANDARD,
or $6.00 for a 6-lb. AUTOMATIC. We prepay the express

charges.
Be sure to give voltage. If uncertain, call up your Light-

ing Company.

PACIFIC ELECTRIC HEATING CO.
Main Office and Factory: Ontario, Cal.

Eastern Factory: 558-560 Washington Boulevard,

Chicago, 111. Send order to nearest point.

Central Station Managers and Dealers
This is but one of the many advertisements we are

running. We want to turn orders in your town to you.
Order samples at wholesale, subject to 30 days approval.
State number you will be able to use and we will name
special quantity price. Give voltage.

PACIFIC ELECTRIC HEATING CO.
Ontario. Cal. Chicago. III. (Address nearest office.)

Please send me further particulars about Hot Point Electric Irons.

Send me, charges prepaid, 1 Standard Hot Point Iron, So. 00
" "

1 Automatic Hot Point Iron, $6.00
(Draw pencil through the one not wanted)

Enclosed is check in payment of same.

Name.

Street,

City_

Voltage.

State.

I enquired about it of_

For our 31utual Advantage mention Popular Electricity when writing to Advertisers.
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Federal

Shaving

Mirror

Furnishes perfect light

for Shaving or Mas-
saging in any part of

the room at any time

of day or night.

The Federal Shaving and Massage Mirror is a combination of mirror,

electric light and special reflector. Throws all of the light on the face just below the eyes. Both
mirror and reflector can be adjusted as desired. Price, complete with lamp and cord, express

prepaid, $3.95.

FEDERAL ELECTRIC COMPANY, Lake and Desplaines Sts., CHICAGO

We

Protect

The

TRADE

Dealers—Send us your name at once,

we want to send you FREE
our Catalog 15.

Write at once.

R. Williamson & Co
Manufacturers of

Electric and Combination

Fixtures and House

Lighting Supplies

Washington & Jefferson Sts., Chicago

ELECTRICITY
Practically and Individually

TAUGHT
Our pupils actually handle the tools and ma-
chinery.—Instructors stand beside them. direct-

ing, criticising and showing them how to work.
—Day and Evening sessions.—Call and in-

spect our school and equipment or write
for prospectus.

New York Electrical School
40 West 17th Street, New York

wmm
is the most wonderful and interesting scientific study of the age.
Every boy, girl and grown-up should know about it. Our fas-
cinating 112-page book just out makes it easy for you to learn.

We'll send you tnis new, enlarged catalogue on receipt of 5c.

It contains a coupon which entiUes you to a rebate of your 5c.
on first order of 50c or over.

Catalogue contains hundreds of illustrations and descriotions
of Voltamp electrical products—Wireless Instruments, Motors,
Dynamos, Machine Models, Toys, Telegraph Instruments,
Batteries, Meters, Coils, Switches, Geissler Tubes, Lamps,
Flash-Lights, Telephones, Bells, Miniature Railways, etc.
A boon to the experimenter aswell as the practical electrician.

Voltamp Electric Mfg. Co.
Baltimore, Md.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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fl
Save the Furnace or Steam
Plant on damp and cool days
this Fall by using

The Electric Open Fireplace

Convenient—Full Heat obtained by simply
pushing a button. Safe—No Flame, Gas or
Odor. Clean—No Smoke, Dust or Ashes.
Beautiful in Design, Perfect in Finish.

All the advantages of the Fuel or Gas Grate without
any of the drawbacks, and at less cost.

Send for complete free book and prices to

RATHBONE & PANIGOT CO.
Patentees and Makers

Grand Rapids, Michigan

ALCOHOLISM,
EARL'S ANTOL has estab-

lished a most remarkably suc-

cessful record in the treatment

of the Liquor Habit. It is simple

and convenient to take, it is pleas-

antly exhilarating in operation, it

is most effective in results, and

THE COST IS A MERE TRIFLE

The Antol Treatment will not hamper you

with inconvenient or embarrassing conditions;

for you can carry these tiny capsules in your vest

pocket and take them

—

while attending to your
ordinary business—without consulting anyone
or attracting the attention of inquisitive people.

I am so absolutely certain of the successful

outcome of the Antol Treatment that I fearlessly

GUARANTEE
the return of your money in full, without question or com-
ment, should you not be thoroughly satisfied with the result.

I have also guaranteed—under the "Food and Drugs
Act"—that Antol does not contain any Drug injurious to

health, sq just as soon as you have made up your mind

TO QUIT DRINKING
write for my Free Booklet on the Curious Manifesta-
tions produced by Light, Medium, and heavy Drinking;
study therein your own particular symptoms, and send
for a bottle of Antol.

Clip this notice out, for future reference, but write
now for my Free Booklet. Address, JOHN C. EARL,
Antol Laboratories, 661 Gates Avenue, Montclair, N. J. , U. S. A.

Intense Light

Made by a Warner Flaming Arc attracts attention at a

distance or close by.

^ Admitted by all to be the strongest light yet produced.

€JLamp practically indestructible, and made of fireproof

material.

^ Made for multiple use on A. C. or D. C. and for Series

on High Tension D. C. Series.

tj Vertical Carbon 5-8x12. Only one to trim.

€J First cost less, maintenance less, and service

greater than any other lamp made.

Flaming Arc

Warner Arc Lamp Co.
Muncie, Ind. Wilton, Iowa

For our 3Iutual Advantage mention Popular Electricity when writing to Advertisers.
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No. 602 Pocket Knife Tool Kit
$6¥ FR'V^ Every one has use for a Knife, Reamer, File, Saw,^ l-ll-i*%. M. Chisel or Screw Driver. This outfit is practical, yet
so small, being contained in a Leather Pocket Book 4^x3| inches, is, by car-

rying it in your pocket, always at hand for immediate use, whether Camping,
Boating, Teaming, Driving, in the Shop, Factory, Office, Store, Warehouse,
Automobile, on the Farm, Bicycle, or around the Home.

Any Tool firmly attached or detached to the Pocket Knife in a second.

Sent postpaid on receipt of price $2.25

Use it five days and if not satisfactory return it and we will refund your money.

U. J. ULERY CO.
25 X Warren Street XEW YORK, X. Y.

Attention Wireless Operators

FERRON DETECTOR, PRICE $5.00

This is the Celebrated Ferron Detector, -svith a proven and demonstrated
range of over 1400 miles. Acknowledged by a great many professional
operators to be one of the three most sensitive detectors yet invented,
and equalled by none selling for $5.00. It needs no acid, batteries or
potentiometer, which means at least $2.00 saved. It is not injuriously
affected by the strongest signals and remains adjusted for weeks! It is
most beautifully finished. The base is of finely polished Italian marble

:

the metal parts are beautifully nickel-plated.
An oi erator on a commercial steamer, lying at the docks at Port

Arthur. Texas, voluntarily wrote the following enthusiastic letter. He
was using instruments similar to those in our S29.00 set:

"Responder (Ferron detector) is a peach. With it I copied the "City
of Memphis," 765 miles; B. N. Boston, 850 miles; New York, N. T., 1056
miles; and also Manhattan Beach while lying at the dock. How is that
for long distances, and over land too?" The above is but one of many
testimonials we can show in support of our claims.

Receiving set with a proven range between 500 and 600 miles, $12.75
" " " " " 800 " 1000 " 19.00
" " " " " 1000 " 1200 " 29.00

Send 3c stamp for our NEW BEG CATALOG OF ANYTHING
ELECTRICAL. 40 pages of wireless instruments alone.

J. J. DUCK, 428 St. Clair St., Toledo, Ohio

YOUR WANTS FOR

Electrical Novelties
will be satisfied by us at less
cost and better than else-

where.
New outfit containing 1 flash-

light, 2 refillable or dry bat-
teries, 1 lamp and electric
necktie pin, $1.15 postpaid.
Four c. p. flashlight with

.tungsten lamp, ready for use.
75c with extra refillable battery. SI
postpaid. Tubular flashlight with
tungsten lamp 75c, with two extra
reiillable batteries. $1 postpaid.
O'her flashlights 30c and up. Send

today for our catalogue of latest n< >v-

elties. Our hierh grade goods and lew
figures will surprise you. Favorable
terms and discounts to dealers.

ELECTRIC NOVELTY CO.
Mfgrs. & Imp.,

216 Third Ave. PITTSBUT^g. PENN.

\A/ i f & 1 & s s
Detectors

Special Carbon Detector, for use up to

ten miles.

These Detectors are put up by experts

and guaranteed to receive any message.

Price soc.

Kenwood lA/ireless
Supply Company

812 E. 46th St. Chicago, III.

Murdock Wireless Apparatus
Our Complete Transmitting Set, working from
3 to 5 miles under varying conditions, with
good aerial.

Price $16.00

Our No. 2 Receiving Set with 2000 ohm phones

Price $15.00

Receiving and Transmitting Sides, complete

Price $30.00

Prices of other sets on application

WM. J. MURDOCK & CO.
50 Carter Street CHELSEA. MASS.

For our Mutual Advantage mention Popular Electricity when writing; to Advertisers.
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Wireless Apparatus

This month we wish to call attention to our "Tri-mount

Professional Set," Type C, as shown above.

3-slide Coil, high inductance $5.50
2 Adjustable Air Capacities 8.50
Universal Det ector Stand 4.50
Potentiometer 2.50
3000 Ohm Telephones with Headband, seven

cord, six-phone Block
Special "Tri-mount" Switch (not shown) ...

-foot
8.50
3.50

Cost, if bought separately $33.00
Our price (delivered) ...$30.00

This is a very efficient set. It would give excellent service

in a small commercial station.

See our advertisements in previous numbers.

The Tri-Mount Wireless Supply Co.
R. A. CHANDLER, Manager

I3B Irving Street BOSTON, MASS.

THE
GERNSBACK
ELECTROLYTIC
INTERRUPTER
has been declared to be the
most efficient interrupter of
modern times. This inter-

rupter has been described in
the August issue of Popular
Electricity, page 245, where
particulars may be found.
Figure No. 2 shows spark
obtained of a 2" coil on a 6
volt battery. Figure No. 3
of the same coil on 110 volts
with the Gernsback inter-

rupter. A FLAME one
quarter inch thick is obtained
such as you never saw before.
Efficiency of coil is increased
fully 500%. No resistance
necessary, hook up the inter-

rupter in series with the coil

and 110 volts for operation.
Coils from \" up to 12"
spark length are used suc-
cessfully with the new inter-

rupter. Price complete $2.50.
Send two cent stamp for our
wonderful 120 page electrical

cyclopedia containing im-
mense quantity of informa-
tion especiallyWIRELE S S.

ELECTRO IMPORTING CO.

86B W. Broadway, N. Y.

FIG. 3 "Everything for the Experimenter'
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I~L K. Electric

Aerial Swings
Operate from Dry Batteries

We make two sizes

Retail for $3.00 and $5.00

Wealso make

Style B.

Send for Catalog

Electric Engines

MerrynGo^Rounds

Ferris Wheels, etc.

THE It K. ELECTRIC TOY CO.

INDIANAPOLIS, IND.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A Complete

Electrical Worker's Library
By Henry C. Horstmann and Victor H. Tousley

Positively Up-to-date and Written
for the Men who do the Work

We defy any publisher in the world to produce a more practical collection of books for the
electrical worker than this series. The immense sale of these popular books since date of pub-
lication has been greater than any electrical books ever sold to working- electriciansThe reason? They are practical and do not confuse the worker. They also have thehighest endorsement of the International Brotherhood of Electrical Workers UnionTo substantiate this claim we offer the sum of One Hundred Dollars to any publisher who
will produce a sworn statement showing a greater sale of anv similar book or books treating
on the subject matter that these do, for the length of time they have been on the market. As
to our reputation for keeping- business promises, we will refer you to any bank or business
house in Chicago.
For the next sixty days we are making a special introductory offer of the complete set of the

tour volumes, neatly cased, (regular price $6.00.) Our special introductory price, to
electrical Workers. $5.00. prepaid to any address upon receipt of price. Toallpersons
ordering this se t prior to October 1st, we will present free of charge, our Handy Electrical Dic-
tionary for the \ est Pocket, bound in Red Russia Leather, gold edges, indexed, 224 pages, illus-
trated. If the books ordered are notfound entirely satisfactory in every way, they may be re-
turned and your money willbe cheerfully refunded. To electricalworkers already having any
ot the below enumerated volumes, we willsupply single copies of any one or more books at
*1. 30 each, post-paid to any addressin the world.

Electrical Wiring and Construction Tables, 120 pages, 70 diagrams.
Modern Electrical Construction, 340 pages, 173 diagrams.
Modern Wiring Diagrams and Descriptions, 250 pages. 200 diagrams.
Practical Armature and Magnet Winding, 232 pages. 128 diagrams.
Each volume is substantially bound in full Persian Seal Grain Morocco Leather, stamped on

tne outside covers in genuine goldleaf, round corners, red edges, pocket size, printed on super-
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a11 orders to the publishers, FREDERICK J. DRAKE &COMPANY, P- 22 Fisher Building, Chicago. U. S. A.
For full description of these volumes, we will send free to any person writing us and men-

honing the paper this advertisement appeared in, our new 1909 and 1910 complete, illustrated,
descriptive catalogue.

A School Within Itself
There are XX chapters in all, XIX carrying you from the

fundamental principles of electricity on through the various

branches to a point where the careful student comprehends the

complete designing, care and operation of a dynamo or motor, and I chapter on electric

automobiles, outlining their construction, care and operation, and all about storage

batteries and how to handle them. Each subject is carefully written and to the point.

After a student studies a subject, he is questioned on that subject in such a manner as to

bring clearly to his mind the points he needs to know regarding same. A DICTIONARY
in back of book will enable him to learn the meaning of any electrical word, term or
phrase used in this book, as well as hundreds of others in common use. All required

tables necessary in the study are in it.

TABLE OF
Chapter

I—Wiring.
II—Electric Batteries, Electro Plating.

Ill—Magnetism.
IV—The Magnetic Circuit.

V—Magnetic Traction.
VI—Magnetic Leakage.
VII—Energy in Electric Circuit.

VIII—Calculation of Size of Wire for Mag-
netizing Coils.

IX—Calculation of EMF's in Electric

Machines.
X—Counter EMF.

SUBJECTS:
Chapter

XII—Armature Reaction.
XIII—Sparking.
XIV—Winding of Dynamos and Motors.
XV—Proper Method of Connecting

Dynamos and Motors—Self

Excitation.

XVI—Diseases of Dynamos and Motors,
their symptoms and how to

Cure Them.
XVII—Arc and Incandescent Lamps.
XVIII—Measuring Instruments.
XIX—Alternating Current.
XX—Automobiles.XI—Hysteresis and Eddy Currents.

A Dictionary of over 1500 Electrical Words, Terms and Phrases, giving: a brief meaning-
of all which are in common use.

$2.00 PER COPY—FIFTH EDITION—24.000 COPIES SOLD
The offer we make of refunding* money if book is not satisfactory upon examination is AN UNUSUAL ONE in connection with the

sale of a book. But we have no fear of its return. Your decision will be what thousands of others have been. Money would not buy it

if it could not be duplicated. We could print testimonials by the hundreds. It is best to order and be your own judge of Its merits.

CLEVELAND ARMATURE WORKS, Cleveland, Ohio ^mwwIis^gJT™™™

ILLUSTRATING
Law—-Pkarmacy—Cartooning—Shorthand—Bookkeeping—Nursing—Journalism—Telegraphy—Penmanship

Taught by mail and in our resident schools. Founded 1850. Income increased while learning". Graduates
everywhere. Write for our free booklet—tells all. State course desired.

NATIONAL CORRESPONDENCE SCHOOLS 42 N.Penn'a St, Indianapolis, U.S. A.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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WE WILL
MakeYou
HEAR!
At last the perfect treat- ^^ment for deafness. The ^^
genuine Pneumo - Oscilla-

ting: method — the same
(method used by all the suc-
cessful ear specialists—now
ready for your use, right in
your own home. Send today

for our Great Free Ear Book—"Perfect Hearing."
This Free Book tells you how you can treat your

own ears, just as well, yes,even better than the highest-
priced specialist. And your improvement will be even
more rapid than if you were receiving the same treat-
ment from a specialist, because you can treat your ears
as often as they need it.

Remember, the Pneumo-Osclllating Treatment has cured
thousands of cases of deafness. For the first time the treatment
is offered you rigut at home by the use of

THE WHITE CROSS
EAR OSCILLATOR

The wonderful machine which gives our famous Pneumo-
Oscfllating treatments. You should read about this marvelous
instrument anyway . Send for the Free Book. The road to perfect
hearing is before you. Complete communication with the world.

WRITE TODAY FOR THE FREE BOOK
"PERFECT HEARINC'sent free for just your name and address.
Post yourself on this wonderful treatment. Get details of our
Special Introductory Offer, which lasts for a short time only.

No obligations. Just your name and address is all we aslc.

LINDSTROM-SMITHCO., Dept.140B, 253 La Salle St.. Chicago

Make a Motor Boat
of Any Boat in Five Minutes

You can do it with the Waterman Out-
board Motor, which you can quickly
attach (and detach) to the stern of

any skiff, rowboat, dinghy, punt, sail-

boat, and have a good motor boat. It

is not a toy, but a reliable 2 H. P.
Marine Motor that will drive an 18-
foot rowboat 7 miles an hour, 4 hours
on gallon gasoline. Simplest motor
made. Weight 40 lbs.

Equipped with Schebler Carburettor.
Four years' successful results behind it.

Send for Catalog C, Canoe Motors, 1, 2. 3,

4 Cylinders—Catalog K, Standard Type
Motors, 1 to 30 H. P.—Catalog A.

WATERMAN MARINE MOTOR CO.
1517 Fort Street. West DETROIT, MICH., U. S. A.

A Noisy BeI

3

for Noisy Places
Used as a telephone ex-

tension or for a shop call

bell system, operating oni^ alternating current. Shell

and base of sheet steel. This bell is moisture

and dust-proof. Sendfor Bulletin 2OPI and prices.

The Holtzer-Cabot Electric Company
Boston (Brookline Station) Mass.
395-397 Dearborn Street, Chicago

Light Your Place
With ELECTRICITY

Merchants Make More Money

Have your store and show-windows brilliantly lighted with elec-

tricity as they do in the city. It will draw the trade your way. A
Fairbanks-Morse Electric light outfit will do this economically,

and also pump your water and run other machinery.

Country Estates with City Conveniences
You can have all the electric light and water you want if you have

a Fairbanks-Morse electric light outfit, and all the power you want
to run your laundry, charge your electric launch or automobile or

run other machinery.

Farmers Can Have Electric Light Too
Many farmers have transformed their old homes into modern

city residences by installing a Fairbanks-Morse Electric Light
Outfit. Electric lights are restful to the eyes, clean, and do not
consume the life-giving oxygen as do lamps or gas. The engine
will pump your water and run your other machinery such as

washing machine, grinder, separator, wood-saw, etc.

Fairbanks-Morse Electric Light Outfits

Are economical to operate and require no attention after starting.

It is usually desirable to install also a storage batery, so that lights

can be used at any time, day or night without starting the engine.

Engine operates on gas, gasoline, kerosene and distilite.

Send for new 64-page book No. CA1163

Fairbanks-Morse & Co.
CHICAGO -- ILLINOIS
Working parts of FairTjanks-MorBe

Domestio Water and Light Outfit for

use with Perry Pump. -*
|

DM]VfON®S

®
. ©

o»Gredit
Easy Payments

Our Credit System makes it easy
for you to secure diamonds and watches
on terms to suit your income. We be-
lieve in your honesty and don't ask
security or interest. Everything is con-
fidential.

A Diamond as a Gift is appreciated
more than all other presents. Get one
now for your sweetheart, wife, or friend,

or for yourcelf. Your credit is good

—

payments are easy.

The rings, stud and ear rings shown
in this illustration, are of 14 karat gold,

set with genuine diamonds, guaranteed
of first quality, blue-white color. You
can have either on these easy terms:

$A £ 00 s9-°° down
^«J» 84.50 a month.

We will send them for your exami-
nation, if desired, and if not satisfactory
may be returned at our expense.

Free Catalog of diamonds, watches,
and jewelry will be sent you on request.

W.E.Renich Co.
Diamonds & Watches

at Wholesale
122 StateSt. Chicago
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Thordarson's Wireless and Ozone

Transformers

PRICE

$22.00
ABOVE TRANSFORMER is as

powerful as a ten-inch induction

coil, adaptable for wireless teleg-

raphy, charging condensers, ozone
generators and other experimental pur-

poses. 250 watt capacity. Can be connected to any alternating current lamp socket. It is mounted in

a black enameled metal case, impregnated in an insulating compound rendering the transformer imper-
vious to moisture.

The high potential terminals are brass, protected with heavy rubber. Our design of a transformer
has a high efficiency, requiring only 3% to generate a full secondary potential without a load. We are

equipped to furnish transformers up to 100 K. W. capacity, any secondary voltage desired. Stock trans-

formers are wound to operate on 60 cycle, no volts.

Thordarson Electric Mfg. Co.
220 JEFFERSON STREET CHICAGO, ILLINOIS

Primary

110

Volts

1
>'"

^Bi^^b

Secondary

12,000

Volts

Will You Accept 'This

Business Book if We
Send it Free?

Sign and mail the coupon below. Send no money

!

Take no risk!

One hundred and twelve of the world's master business
men have written" ten books—2.079 pages—1,497 vital business
secrets, ideas, methods. In them is the best of all that they
know about

—Salesmanship— "ising
—Correspondence

—Purchasing
—Credits
—Collections

—Position-Getting
—Position-Holding'

— Man-Handling
—Man-Training

—Business Generalship
—Competition Fighting
and hundreds and hun-
dreds of other vital busi-
ness subjects.

—Accounting —Selling Plans
—Cost-keeping —Handling Customers
—Organization —Office Systems
—Retailing —Short Cuts a nd— =aling Methods for every
—Manufacturing line and department

A 9,059-word booklet has been published describing, explaining, picturing
the work. Pages 2 and 3 tell about managing businesses greatand small; pages
4 and 5 deal with credits, collections and with rock-bottom purchasing; pages
6 and 7 with handling and training men ; pages 7 to 12 with salesmanship; with
advertising, with the marketing of goods through salesmen, dealers and by
mail; pages 12 to IS with the great problem of securing the highest market
price for your services—no matterwhat yourline; and the last page tells how
you may get a complete set—bound in handsome half morocco, contents in
colors—for less than your daily smoke or shave, almost as little as your daily
newspaper.

Will you read the hook if ice serui it freet
Send no money. Simi)Iy sijn the coupon,

—The System Co., 151-153 Wabash Ave., Chicago—
If there are, in your books, any new ways to increase my business or

my salary, I should like to know them. So send on your 16-page free
descriptive booklet. I'll read it. 178-10

Name —
Address

Business-

Position

GILSON MFG. CO.fTffiParliSt. Port Washington.W

Prof. Genung
KnglUh

Home Study Courses
Over one hundred Home Study Courses under

professors in Harvard, Brown, Cornell and lead-

ing colleges.
Academic sari Preiiritsry, Ajrienltursl, Cmtrcial,

Normal sod Civil Service ne^artmentj.

Preparation for College, Teacher*' and Civil

Service Examinations.
250 pane catalog free. Write to-day.

THE HOME CORRESPONDENCE SCHOOL
Dept. 100, Springfield, Mass.

DIE MODELS SPECIAL
WORK TOOLS MACHINERY
NATIONAL STAMPING ANO ELECTRIC WORKS

153-159 S. JEFFERSON STREET. CHICAGO. ILL.

ELECTRIC MOTOR— Sent prepaid to any address for 35c —

—

Empire Elec Works, 1174 Bridgeport, Conn.

AfiFNT^ PORTRAITS 35c. I
/*.vl*-jl^i * "^ Sheet Pictures lc. Stereoscopes 2oc
Views lc. 30 Days' Credit. Samples and Catalog free'

CONSOLIDATED PORTRAIT, Dtpt 1407, 1027 W. Adtms St, Chief* ,
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Weight

only

50 lbs. MiVacuum Cleaner
IS BACKED BY

A Guaranty that MEANS SONETHING

The Santo Electric Vacuum Cleaner was invented, developed,

and perfected in our own factory, by our own workmen. Every

detail of its construction is original with us._The title to this

invention is therefore vested in us.

Like all articles of superior merit the Santo has its imitators.

The Santo is the original round, portable cleaner. It can not

be approached in efficiency, durability or comoleteness, bv

any other cleaner at any price.

Sold Under a Guaranty Bond
Instead of the verbal promises given with most cleaners and which

are seldom worth anything, we give you a guaranty bond bearing our
corporate seal and signature.

We agree and guarantee to replace without

cost to you any parts proving defective in material

or workmanship at any time, whether it be in one

year, five years, or longer.

This guaranty means something. It insures

you against loss and protects you in your right to

use the Santo.

The Santo has been perfected after an experi-

ence of over 15 years and at an experimental cost

of over $50,000. It is perfect—the final in vacuum
cleaners, you can not buy more in a portable

vacuum cleaner, even at five times the price.

Our cleaner is built as perfectly and of as fine

material as the most expensive automobile. No
tin, paper mache or other flimsy material enters

into its construction. No wood except the hard-

wood top handle.

As a result of our experience we have deter-

mined the efficiency absolutely necessary to do per-

fect cleaning. Our standard as embodied in the

Santo is as follows:

It will produce a maximum vacuum of 7 to 8

inches Mercury standard.

It has a calculated displacement of 25 to 30
cubic feet free air per minute.

It may be operated continuously without stall-

ing or overheating.

It does not require special heavy fuses, and
will not endanger your wiring.

It is strictly within the limits set by Insurance
Underwriters, viz., electrical consumption of not

more than 200 Watts when operated at its full

capacity.

Any electric cleaner having less efficiency than
the Santo will utterly fail to meet your requirements.

The highest grade polished aluminum equip-
ment ever furnished with a vacuum

cleaner—nothing more to buy.

1—Electric cable for connecting cleaner to lamp socket.

2—Mercerized braid-covered vacuum hose.

3—Hollow renovator handle.

4—6-inch nozzle for thoroughly cleaning carpets, rugs, etc.

5—4-inch nozzle for portieres, upholstery, clothing, etc.

6—Rubber nozzle for tufted upholstery, corners, etc.

7—Wall brush, for walls, ceilings, mouldings, etc.

8—Book brush, for cleaning books, hats, furs, etc.

9—10-inch wood face nozzle for light and rapid sweeping.
10—12-inch nozzle, felt-faced, for sweeping floors.

11—Mercerized braid-covered blowing hose for drying hair,

airing bedding, etc.

12—Tube of lubricant which eliminates greasy oil can.

The Santo cleans everything without removal.
It makes your home spotlessly clean and dustkss.

SANTO HAND POWER CLEANER
This little machine is a real vacuum cleaner, equipped with a powerful rotary pump which runs at a speed of 600

revolutions per minute. It is driven by a fly wheel. It does twice as much work as any other hand power cleaner and is the
jeasiest to operate. Beautifully finished and weighs less than 30 lbs. Worth $50.00 but sells for $35.00.

BOOKLET FREE—The "Dustless Home" describes both our cleaners in detail. It is handsomely illustrated, inter-

esting—complete. Your name on a postal brings it.

—

Write today.

Dept. 3E, Philadelphia, Pa.
CHAS. STR.4DER & CO., Dept, 3£,

Gen. Western Dish

;

Drawer SI 6. Chicago *

KELLER MANUFACTURING CO.,
W. P. PRESSINGER CO., Dept. 3E, 1 W. S4th
Street, New York City, Gen. Agt. }or Mich., N.
Y., New Eng. and N. J., north of Trenton.

For our MutuaLiAdvantagelmention Popular|Electricity when writing to Advertisers.
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COOK WITH ELECTRIC LIGHT
Simplest Cooker or Cooking Device in the world. Just turn on your

current from your Electric Light socket and start your meal.

The Thermo Electric Cooker is the latest improvement in Electrical

Cooking Devices. You can cook your meals with the greatest conven-

ience, no matter what you have to cook—it cooks anything—any place
"~~v

\ where Electric Light is available—there your stove is. No Heating up

|
your house—no odor—no watching to see if anything burns. It will bake,

I roast, stew, boil; in fact, the Thermo Electric Cooker will do anything a

stove does and do it better.

The Thermo is made in six styles, Price $9.00 and up. Descriptive Circular and Price List mailed free on request.

Central Stations and Electrical Supply Dealers, writeM once for special price.

THE THERMO ELECTRIC MFG. CO., Dept. E Toledo, Ohio

Wireless Telegraph Receivers
Our Wireless Telegraph Receivers are perfect in every respect, combiningCLEAR
CUT, resonant talking with delicacy of operation essential for successful wireless
work. Perfection in mechanical detail and in quality of material produces effi-

ciency. WE KNOW that we have this perfection. A test will convince you.
Double head type complete with five foot of green cord and nickel plated

German Silver Head Band.
1000 Ohm, per pair, as shown in cut S5.25
1500 Ohm, " " " " " " 6.00
2000 Ohm, " " " " " " 6.75
3000 Ohm, " " " " " " 7.75

POSTPAID
We desire to call your particular attention to the fact that the receiver case is NOT METAL.

Metal case receivers are not suitable for Wireless work.
Receiving Set^ co ^plete less Telephone Receiver. $10.00. Detectors only $3 00. Double

slide tuning coil. $4. 00. All metal parts nickel plated and Black Composition Rubber.
Send for circular and catalogue W.

FLETCHER-STANLEY COMPANY
32-34 Frankfort St., New York City

Ice Making and Refrigerating Machinery
Where Electric Current is available you can have your own ICE PLANT. We are
the originators of Electrical Ice and Refrigerating Machinery, for all purposes.
Hotels, Stores, Building-s. Apartment Houses, etc. Installers of all kinds of Ice
Machinery and Refrigerating Machines in any size up to 50 tons daily capacity.

We Want to show you how to make your own ice with the Electric Current
you have available.

Our years of experience is -worth something to you. Tou can have it free for
the asking.

Larsen-Baker Ice Machine Co.
1905 Nicholas Street OMAHA, NEBR.J

MADE IN SIZES TO
MEET YOUR

REQUIREMENTS

"JARVIS99

Electrical Driven House
Pumps

Are very highly recommended for use wherever
electricity is available. The Motor can also be
used to operate the Washing Machine, the
Wringer, the Sewing Machine, the Ice Cream
Freezer, the Food Chopper and numerous other
household duties.

Fully Guaranteed.

Write today for our New Bulletin, No. 101,
and obtain our reasonable prices.

I A PVI Q 910 River Street,
J /\I\ V1J, LANSING, MICH.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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AreYQU
Earning
$10Q22PerWeek?

Thousands of Traveling Salesmen earn two to three
times that much, besides all their expenses. Over600,000
employed in the United States and Canada. Many fa-
mous and wealthy men, such as Marshall Field, the great
dry goods merchant, Ex-Gov. Frank S. Black of New
York, John W. Gates, multi-millionaire stock broker, Ex-
Postmaster General John Wanamaker, the great mer-
chant of New York and Philadelphia, andscores of others
got their start selling goods on the road.
Salesmanship is the most fascinating, independent

well paid profession in the world, and the demand for
good salesmen always exceeds the supply. There Is al-
ways a good position open for a man who can sell goods.
He is the most souerht after and highly paid man in the

commercial world, because he is the business-producing
and money-making part of the concern and his earning
capacity is unlimited. Many of them earn from $5,000 to
$20,000 a year and all expenses.
Why not be a producer yourself ! Get out of the non-

producing class. You can never talk an increase in
salary to your employer until you can show him where
you are making money for him.
In a few short weeks without interfering with your

present position or employment we can teach you by
mail to become a first-class Traveling Salesman, a pro-
ducer, and assist you to get a good position besides. We
maintain the largest

Free Employment Bureau
in the world for the exclusive use of our graduates.
We are constantly in touch with Employers of Sales-

men everywhere, and receive calls for Salesmen from
thousands of firms, and are placing our graduates in
good paying positions every day. There will be thous-
ands of good openings this Fall and Winter, and now is
the time to prepare for one of them. Don't let the fact
that you have had no former experience in Salesman-
ship prevent you from writing us. We have placed hun-
dreds of men who have never had a days' experience in
good positions where they earn from $100 to $500 a
month, and all expenses. We can help you in the same
way we have them. If you are already a salesmanwe can
help you to become a better one.
Your opportunity is here. Grasp it today by send-

ing for our free booklet, "A Knight of the Grip." Every
phase of the salesman's life is pictured therein and it

contains interesting stories of the success of hundreds
of our graduates who are now earning from two to ten
times what they formerly did. Write our nearest office
for it today.

Address Dept423 National Salesmen's Training Association

New York
Minneapolis

Chicago K&nsas City

San Francisco, U. S. A.

The Safest Way
To Earn

Investors—small or large—should in-
form themselves on Irrigation Bonds.

These bonds are secured by liens on
the most fertile farm lands in America.
The value of the security is in many
instances four times the loan. The first

year's crop often sells for more than the
loan—sometimes by several times over.

Some of these bonds are municipal
obligations, like School Bonds. They
form a tax lien on the real property
within the district.

They are serial bonds, so one may
make short-time or long-time invest-
ments. Each year, as part of the bonds
are paid, the security back of the rest
is increased.

The bonds pay six per cent—a higher
rate than one can obtain on any other
large class of bonds equally well secured.

The bonds are for $100, $500 and
$1,000, so one may invest either little

or much.

These are ideal bonds, and they have
become the most popular bonds that we
handle.

We are the largest dealers in Reclama-
tion Bonds. In the past 15 years we
have sold 70 separate issues, without a
dollar of loss to any investor.

Now we have written a book based on
all this experience, and the book is free.

Please send this coupon today for it, for

you owe to yourself a knowledge of the
facts.

(Established 1893)

Municipal and Corporation Bonds
First National Bank Bldg. 50 Congrress Street

CHICAGO BOSTON
First National Bank Bldg.

SAN FRANCISCO

Gentlemen:—Please send me your new
Bond Book, "The World's Greatest In-
dustry."

Name

Town

Slate 59

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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THE

Thurman

Portable

Electric

Vacuum

Gleaner

Excels Them All
You cannot afford to experiment with poorly built

or inefficient apparatus; you want

A MACHINE, NOT A TOY
The Thurman can be operated by a child, costs

only a few cents per day. Will keep everything
in your home clean.

The Thurman is made by the oldest and largest
manufacturers of vacuum cleaning machinery in

the world—and builders of the "The Thurman
III," a hand power vacuum cleaner, that
can be

OPERATED BY ONE PERSON
Write for full particulars

Gen'l Compressed Air & Vacuum Mach'y Co.

519 No. Taylor Ave., Dept. P. E., St. Louis, U. S. A.

LEARN
Send for Circulars

The only official

recognized school

for the teaching of

WIRELESS

TELEGRAPHY

Wireless Institute of

California, SEES™
081

506 Golden Gate Ave.

SAN FRANCISCO, CAL.

"YEMCO" QUICK SET BALL-BEARING WRENCHK5S
Easily operated with
ONE HAND.
Strongest and best
Automatic Wrench on
the market.

Made from best steel
drop forgings— hard-
ended and tempered.

How it works:

—

Press
button as illustrated and
jaw will slide to nut to be
gripped—holding to that
point until released.

From your dealer or
mailed postpaid for $1.

to lH» WE -JfJkfrxtE

SMITH & HEMENWAY CO., 108-110 Duane St., New York City

Means the elimination

of faults in your Prod-
uct by RIGID TESTSQUALITY INSURANCE

Shrewd manufacturers do not jeopardize their trade by shipping half-developed

goods. Careful purchasers buy subject to specifications and tests.

We are the medium for satisfactory dealings. We make all manner of electrical

and photometrical tests and furnish you with exact and dependable data.

Electrical Testing Laboratories
80th St. and East End Ave. NEW YORK, N. Y.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Glass Telephone Mouthpiece

Universal Attachment Fits Any Phone

Is a sanitary device made of clear crystal glass and
is rapidly replacing the rubber mouthpiece, which is

an ideal breeding place for all sorts of germs. En-
dorsed by prominent bacteriologists, health depart-
ments and telephone companies throughout the
country.

The glass part can be instantly removed for clean-
ing and as quickly readjusted.

It is less liable to breakage than the rubber mouth
piece, and positively gives better telephone trans-
mission.
For office, store, and the home.
Equip your phone now and take no more chances

of contracting disease.
Sent prepaid to any address in the United States

for 25c each in stamps or coin.
Light is the greatest destroyer of germ life.

AGENTS WANTED—Write For
Special Terms.

THE COMMERCIAL APPLIANCE CO.
Suite 819, 135 Adams St. CHICAGO, ILL.

PRAWI-NG-.ST'.
£ aS ;-•'•--; DESIGNING

.

Taii9 tit B y mechanical

"The ARCHITECTURAL

ACflE SHEET ME^ -WAY- :•

"" ' PATTEI

You can learn at home in spare time to be a com-
mercial artist or draftsman. We quickly fit you for
practical work. Our students earn money and hold

positions while studying. Personal criticisms by Instruc-
tors trained in this country and Europe; and special in-
struction to develop your individual talent. You submit
work as it is done. You pay as you go; no large advance
'payment required. We guarantee proficiency or return

tuition Write for illustrated catalogs and say which you wish to learn:
Illustrating, Cartooning, Commercial Designing, Mechanical
Drawing, Architectural Drawing, or 8heet Metal Pattern
Drafting. If you can attend our Resident School, say so. Estab. 1898.

The Acme School of Drawing, 4917 S St., Kalamazoo, Michigan,

Q5tationctizr

Don't Row, Sail or Paddle
this summer—install a 2 H. P. Perfection Engine in
your 18-foot canoe, row boat or launch and enjoy
yourself. Will take you anywhere— reliable—re-
versible—no cranking- starts on 1-4 turn of fly

wheel—clean, economical—handsome enameled
finish baked on. Easy to install—simplest in con-
struction and operation

—

2H ^lO FOR BARE ENGINEi
p <S>m/ Complete Engine - $35r ^ Complete Outfit - $45

positively greatest engine value known.
Our large volume makes possible these extraor-

dinary low prices. Prompt shipment. Order at
once. Enjoy your "Perfection" this summer.
TheCaille Perfection Motor Co., 131 5 2nd Ave, Detroit CATALOG FREE

Trust Prices

Eclipsed

!

Write for the Burlington Watch Co.'s
great hook of Anti-Trust Fact3 — and
tour offer now made direct on our finest

watch at the iden-
tical price the
wholesale jew-
eler must pay.

The Burlington
Special Watch

—

the anti-trust
watch—the consumer

can get this watch direct

while this offer lasts at our
smashing no-trust prices— the

world' s master-piece of watch manu-
facture at exactly the price that the
wholesale jeweler must pay.

Watch Book-Anti-Trust Facts.

Sent FREE
*.*vSF

While we do
not say that
there is an
illegal watch
trust, this book

explains how prices have been boosted and "contracts
made to hold up prices ii . America on the same goods that
are sold cheap in England. This hook explains where the
dealer's profit comes in while selling the products of the
gigantic factories. The free coupon will bring our anti-trust
offer and one watch. Fill out and sign the coupon.

BURLINGTON WATCH COMPANY
Dept. 1407 Millard Station, Chicago .

mv^ ...

A*P
*0*

vSftS?
*°o**

,0^0 r̂igV
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1 50,000 PeOple-
Attended the ELECTRICAL
SHOW at Chicago Last Year

THIS throng was made up of people interested in the

development of electricity; particularly from the con-

sumer's standpoint.

The development of this marvelous force together with

the great strides made in the manufacture of electrical

accessories used in the home, in the office, in the factory and

on the farm, has made it vitally important that the manu-

facturer of electrical accessories, the jobber and the supply

house should be interested and support the Electrical Show

which takes place in Chicago next year.

It is the general opinion that all who have exhibited at

this show have received benefits which they could never have

secured in any other way. The public has become interested

in the exploitation of their products to the extent that the

demand made upon the manufacturer to supply the consumer

of electric current has been greater than ever before.

The location for exhibitors in the Coliseum is a vital

point in the success of their exhibit. By reserving space con-

siderably ahead of time you will be able to secure your desired

position in the hall.

Electrical Trades Exposition Company
Monadnock Block :: :: CHICAGO, ILLINOIS

For our Mutual Advantage mention Popular Electricity when writing to Advertiser
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Q USE CRYING
SPILLED MILK

Si^iL: ^,^_ „_^.J .„_ L.^

Accidents will happen. Crying won't help pick up the milk or mend the
broken jug; but a little forethought will insure you money to buy more.

Suppose you should drop with an elevator tomorrow, or fall from a street car,
and be picked up with a broken leg? Where would you get the money for the
doctor and the landlord and the grocer? Not out of your pay envelope, for you
wouldn't be earning any pay for a while.

NOW IS THE TIME to insure yourself against possible accident. When the
accident has happened it will be too late. It is your duty to provide for your
family—by working for them while you are able, by insuring yourself against an
accident that might disable you. Nothing will help you to get well so quick as
the thought that you have paid the bills in advance.

The TECHNICAL WORLD MAGAZINE, by special arrangement with the
North American Accident Insurance Company, one of the oldest and best known
companies in the country, will give you a

$1 ,000.1 Accident Policy FREE
fully paid for one year, if you will send in your subscription to the TECHNICAL
"WORLD MAGAZINE before Oct. 25th, 1909. The subscription price is $1.50 a year.

The Magazine will insure you against dull days, the policy against dark
days; both together will make your life longer, happier, better worth living.

Write today for a sample policy giving all details; or, better yet, mail the
$1.50 today. ^

TECHNICAL WORLD MAGAZINE
CHICAGO, U. S. A.

n

Protect Your Tungsten Lamps with a

Tungsten Life-Saver
Prevents injurious Shocks from

Vibration

TUNGSTEN LIFE-SAVERS Prolong the Life
of Tungsten Lamps, and make it possible to use
Tungsten Lamps in Shops, Factories, etc.,

where there is vibration. Are easy to install

and requite no repairs.

FIT ANY STANDARD FIXTURE
BULLETIN No. 40

Tungsten SHC/P Cluster

An inexpensive cluster made of steel, with
plain black finish, equipped with an 18

inch steel, porcelain enameled shade and g|
Tungsten Life-Saver. (

BULLETIN No. 42 \|
American Arc Lamp Company

Specialties Department
Manufacturers

Kalamazoo, Michigan
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Deaf Persons

Can Now Hear
Wonderful Invention Has

Delivered Thousands
from the Handicap

of Deafness.

Don't think you have to worry along: If you
can"t hear well. Every
deaf person Is at a
hopeless disadvan-
tage,deprived of social
pleasure, barred from
active business. Any
dullness of hearing- is

a constant mortifica-
tion.
But now this misery

^ Is unnecessary. Every
Ndeaf person can hear

! as well as ever before
^by simply wearing: a
^pair of

EAR DRUMSWILSON
A wonderful little device that fits into the ears

without the slightest discomfort. Invisible when in-
serted—so tiny, so perfect, that you forget vou are
wearing them. And the effect is magical.
This marvelous invention was perfected by Mr. Geo.H Wilson, after years of suffering from hopeless

deafness. They enabled him to hear perfectly. And
this miracle has been repeated for 200 000 persons.
Send today for a book written by Mr. Wilson that

tells the whole story—gives hundreds of letters from
grateful users. This priceless book is FREE for vour
name on a postal. Just ask for Mr. Wilson's book.
It will come by return mail. Address Wilson EarDrum Co., 442 Todd lildg., Louisville. Ky. (2»

IF YOU WANT
A reliable electrical reference book of convenient
size—one that you can depend on, that will be in-
stantly acees.ible when you want it, that will give
you jurt the information desired, in language you
can understand

—

YOU SHOULD GET
The Handy Electrical Dictionary

This practical
popular little
volume is design-

ed to meet the

needs of begin-

ners in electric-

ity and at the

sametimefurnish

a compact, au-

thentic ready
reference for

electrical work-
ers and experts.

It contains 224

pages, jmargm
indexed, with

definitions of

over 4800 elec-

trical terms and
phrases and 7

pages of dia-

grams. Furnish-

ed in two bind-

ings, cloth o r

limp leather,

—

and just fits the

vest pocket.

PRICE—Postpaid to any address

Cloth
Binding 25c 50c

limp Leather
Gilt Edges
Gilt Embossed

Order now—no one interested in electricity
should be without it

Popular Electricity Pub. Co.
Book Department

Monadnock Block Chicago, III.

Taking the Motosphere Treatment

MARVELOUS CURES IN INDIGESTION, NERVOUS
PROSTRATION, INSOMNIA, LA GRIPPE, RHEUMA-
TISM, GOUT, SCIATICA, and COMPLAINTS ARISING
FROM CONGESTION or SLUGGISH CIRCULATION.

The Motosphere is a new invention that changes electricity

back to the original lines of force and concentrates them over
the vital organs. Scientific, yet simple—it is vital energy con-

centrated; the essence of nerve force that revitalizes the blood
and e:".bles the system to throw off disease. Does not cost one
cent unless it absolutely cures.

Send tor booklet of testimonials and particulars.

The Motosphere Mfg. Co.
31 East 27th St., Dept. E, New York City

Hair Grows
When pi-operly nourished. Our
VACUUM CAP used a few minutes
each day draws the blood to the hair
roots. The blood is nature's nourish-
ment and when properly supplied.it
Sromotes hair growth, stops falling
air, and dandruff disappears. Our

cap is used by Physicians, and men
who know it to be the Scientific
method of promoting "Hair Growth."
We send our Vacuum Cap on 60 days'
free trial. Write for our booklet on
"Hair and its Growth" testimonials,
and application blanks, sent sealed
in a plain envelope free.

The Modern Vacuum Cap Co.
480 Barclay Block Denver. Colo.

Price
$12.00

SAVE ROOM

Q'ul'ty

Exce'ltnt

;t convenient and practical low-priced
TypewriterStandon the market. Hade

of selected Oak, fine golden finish,

44 in. long, 24 in. wide ; Pedestal

high; 3 drawers and exten-

sion slide; Paper Cabinet with
shelves 14x8xlH in ; Cabinet has
roll curtain front and copy holder.

Order from dealer if he has it or

will get it; otherwise from us. Do
not accept a substitute; no other

- TypewriterStandis-'justasgood."

Lodge furniture. « Ask for Catalog by Number Only.

NO. 219— Office Desks, Chairs, Files.. Book Cases, etc.

NO. 419— Mission Furn Rockers. Davenports,Couches.Settees.

STAFFOKD MFG. CO., 842 Adams St., Chicago, III.

SPXSSElZSgSSffE*- "HOW TO CONSTRUCT A
PRACTICAL WIRELESS TELEGRAF", ffiSS.^SS
copv of the '"ode. suitable for framing:. Price 25c, complete.
CHICAGO WIRELESS SUPPLY CO.. Room 52g-, .Auditorium Office

Bide;., Chicagro.
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Special
Discounts on
Highest
grade diamonds, the

finest, pure white
gems; also jewelry,

cut glass, silver, etc.

RITE for special discount sheet

and price list (together with the
r complete Marshall catalog). The house
of Geo. E. Marshall is known for its first

quality goods and our special discounts on
rarest values may surprise you. Write now.

Marshall's
"P' Grade-
"F" irst and finest grade
— diamonds are gems of

the rarest beauty
perfect in cut and color,

pure white; of dazzling
brilliancy. Not one jeweler in

ten ever carries in stock a dia-

mond equal to the Marshall
"F" irst grade; and the jew-
eler's so-called first grade is

generally about equal to Mar-
shall's second or even third
grade.

HERE are shown three stones
of rare beauty, all "F" grade
solitaires— prices $76, $46 and
$28. We allow terms of $7.60.
$4.60 or $2.80 a month respectively. Or for all cash, 8%
off. Any diamond shipped prepaid on approval—not one
cent in advance, nothing to pay unless completely satisfied
AFTER fall examination.

Catalog on Reg^t
Price List & Special

Discount Sheet
Now be sure to get this

catalog and discount sheet
and our approval-shipment
offer BEFORE you buy a
diamond or jewelry.

Write today.
J&4?&

Geo. E. Marshall,
(INC.)

W. S. Hvcie, Jr., Pres
S. E.Marshall. V.-P
A. S True. Sec'y

Suite 407,
103 State St.

CHICAGO,

On Credit

AU-Wool Suits

and Overcoats,

Your Choice of

30 Fabrics, Made
in the Latest Styles

Prices

$12.95
to

$27.50

Sent on Approval

Six Months to Pay

The cleverest clothes produced in America are shown
in our Fall Style Book. We want to send it to you free.

See how little good clothes costwhen bought direct from
the maker. See the styles on which our designers have
worked for the last six months.
We will send with the book thirty samples of cloth, the

latest patterns, every one an all-wool fabric. We send
also a tape line, with simple instructions for measure-
ment. We will guarantee to fit you perfectly in any style
made in any cloth. Make your own choice from our
enormous variety.

The suit or overcoat will be sent on approval. If not sat-
isfactory, send it back. You are under no obligation. We
will return your first payment.
Any garment in this book will be sold to you on credit-

sold at these amazing prices. You pay a little down and
a little each month—pay for the clothes as you wear them.
No extra price, no interest, no security.

Thus you can wear the cleverest clothes created. You
can buy them at prices which no dealer can begin to meet.
You can have a very wide choice. And you can pay as
convenient.
There are legions of the best-dressed men in the country

who are buying their clothes from us every season. They
get three suits for what you pay for two. They get the ut-
most in style, and all-wool cloth. And they pay as they
wear the clothes.

We invite you to join them. Please send for this boo!
and see our remarkable offers. Just write a postal or lettei

Do it now.

THE CLEMENT CO.
428 Franklin Street, Chicago

Mail me your Style Book—free.

Name

Address

For our Mutual Advantage mentionlPopular Electricity when writing to Advertisers.
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REASONS WHY
Everyone who follows the results in the

the leading Reliability Runs and road

tests has noted that the

Excelsior Auto-
Cycle

is always at the top. This

record positively and for-

cibly tells the story of

Excelsior SllDeriOritV atta^ned through correct design and the finest material and
— workmanship. Our new catalog fully explains the many fea-

tures of excellence and r> 1 • \ /^iA/ri /"• j r* t*
clearly shows why the

Excelsior Auto-Cycle Makes Good Every Time

Write for catalog MCS 1 49, which also shows a full line of up-to-date Motor-

Cycle Supplies and Clothing.

EXCELSIOR SUPPLY COMPANY
Established 1876 233-237 Randolph St., Chicago

Durability—Accuracy—Price

The ideal meter for light loads. Fully-

adapted to heaviest service. It will

pay you to investigate. Write for

details now.
dolumfata Mtttt Company

Indianapolis Dept. A Indiana

Latest and Best on "Wireless»
"Operators' Wireless Telegraph and Telephone Hand Book", bv Victor H. Laughter
(well known to readers of POPULAR ELECTRICITY) is the book of the year on this

fascinating subject. Up-to-date and most complete treatise yet published'. Through
its use, with some practical work, any one may master all the details of wireless opera-
tion. Gives detailed directions for the construction of experimental sets and other ap-
paratus. Shows how to wind spark coils, with dimension of all size coils. Explains
fully the tuning of wireless stations, with points on construction of various instruments,
Includes naval station rules, with codes, abbreviations, etc. Several chapters are de-
voted to wireless telephony, covering the various systems in vogue, with instructions for

making a wireless telephone set. 180 pages—87 illustrations, including six full-page
half tones showing the installation of "Wireless" on U. S. War Ships and Ocean Liners.
Handsome cloth covers. Price—postpaid—Si. 00. FREE for two paid yearly sub-
scriptions to POPULAR ELECTRICITY.
Popular Electricity Book Dept., Monadnock Block, Chicago, 111.

For our Mutual Advantage mention Popular Electricity when writing to Adverti>er<;.
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PATENTS
PATENT ATTORNEYS
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PATENTS Secured Promptly and with special regard
to the legal protection of the invention

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, Patent Lawyer
Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement.

Patent Suits Conducted in all States.
REFERENCES : American Tire Co., Automatic Vending Machine Co., Lippincott Pencil Co., International Ore

Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry, Morgan
Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy Co.,
Oaks Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy Box Co., Iron-Ola Co.,
By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply Co., Floor Clean Co., Fat Prod-
ucts Refining Co., Richmond Electric Co., Railway Surface Contact Supplies Co., National Electric Works, Modern
Electric Co.

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the U. S. Patent Office for
over five years resigned his position to take up the practice of patent law.

Address 12 McGILL BUILDING - - WASHINGTON. D. C.

Samuel G. McMeen Kempster B. Miller

McMeen & Miller
Patent Solicitors and Patent Experts

In connection with our telephone engineering practice we
make a specialty of securing electrical patents for inventors,
and of giving expert advice in patent matters. We also have
facilities for marketing meritorious electrical inventions.

1456 Monadnock Block 333 Grant Ave.
CHICAGO SAN FRANCISCO

PATENTS that PROTECT
Our 3 books for inventors mailed on receipt of 6 cts. stamps.
R. 8. & A. B. LACEY .Washington, D. C. , Dept. 52 Eat. 1869

nps. I

If so, write for
our Books:HAVE YOU AN IDEA?

"Why Patents Pay," "What to Invent," "100
Mechanical Movements" and a Treatise on Perpetual
Motions—50 Illustrations. All mailed free.

F. G. DIETERICH &l CO.
Paust Lawyers and Experts

603 OURAY BUILDING, WASHINGTON, D.C.

T^ JL
9 %*% * T^TTO Procured with spe-

MT IX m\m\\ I ^ cial regard to the

legal protection of
the invention. Booklet telling why so many patents
are worthless as a protection sent free on request.

Obed C. Billman, Patent Lawyer
Cleveland, Ohio

PATENTS
TRADE NARKS AND COPYRIGHTS

SECURED OR FEE RETURNED
Send model or sketch and description of your invention for

}ree search of the U. S. Patent Office Records.
Our Four Books mailed Free to any address. Send for these

books; the finest publications ever issued for free distribution.

HOW TO OBTAIN A PATENT
Our Illustrated 80 page Guide Book is an invaluable book

of reference for inventors and contains 100 mechanical move-
ments illustrated and described.

FORTUNES IN PATENTS
Tells how to invent for profit and gives history of successful

inventions.

WHAT TO INVENT
Contains a valuable list of inventions wanted and suggestions

concerning profitable fields of invention. Also information

regarding prizes offered for inventions, among which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and $10,000 for others.

PATENTS THAT PAY
Contains fac-similes of unsolicited letters from our clients who

have built up profitable enterprises founded upon patents pro-

cured by us. Also endorsements from prominent inventors,

manufacturers, Senators, Congressmen, Governors, etc.

WE ADVERTISE OUR CLIENTS* INVENTIONS
FREE

in a list of Sunday Newspapers with two million circulation and
in the World's Progress. Sample Copy Free.

ELECTRICAL CASES A SPECIALTY
We have secured many important electrical patents.

VICTOR J. EVANS & CO.
(Formerly Evans, YYilkens & Co.)

Main Offices, 615 "F" Street, N. W., Washington, D. C.

When You Arc in Doubt
about securing a good patent attorney or information about anything you desire to have
patented and wish for advice, refer to the Information Department of Popular Electricity
and we will, free of charge, put you in communication with parties who we know are
responsible and will be of value to you.

POPULAR ELECTRICITY PUBLISHING COMPANY, CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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If You Would Be Always Well

BATHE INTERNALLY
A few of the Physicians who use

and prescribe the J. B. L. Cascade.

Geo. H. Davis, M. D., Springneld,Mass.

W. L. Scofield, M. D., Brooklyn, N.Y.

E. W. Gilliam, M. D., Baltimore, Md.

C. W. Stowe, M. D., Salina, Kansas.

S. P. Owens, M. D., Ardmore, Kansas.

D. B. Hand, M. D., Scranton, Pa.

INTERNAL BATHS are more essential to good health

than external. Your colon gathers poisons whicli

come in contact with all the blood in your body as it

flows through, twice in 24 hours. Flush out this waste
and your blood will be pure. The

J. B. L. Cascade
is the one Internal Bath which thousands have been using
for years with most effective and satisfactory results.

Their experiences and interesting facts about the Internal

Bath, its purpose, its operation and results, are contained
in a little book, "The What, The Why, The Way," which
is sent free on request. It might be well to write for it

now while you think of it.

Tyrrell Hygienic Institute,
143k West 65th

New York
Street

j TRA MEFU
' - NC \

'

< MADE «L
§ VINDE)

I ^ELECTRIC CO

j
AURORA ILL ^ ,

I PATENT AP'D FOR *

Ring Bells from Light Circuit
No more battery troubles if you use the Vindex Bell Transformer.
This small device is so constructed that it can be connected to any

electric light circuit of no volts alternating current and reduces the
current to the proper voltage for operating door bells, burglar alarms,
miniature lamps, small battery motors, and all low voltage electrical

apparatus.
Absolutely safe, and can be installed by anyone; never gets out of

order and lasts forever, always ready for use and consumes so little

current that a meter will not record it.

Write us today for prices and full particulars regarding this most
economical and wonderful device. Agents wanted.

VINDEX ELECTRIC CO., AURORA, ILL.

LOrTIS SVJSTEM

DIAMON J>s
5NCREDI1WATCHES

YOU CAN EA8ILY OWN A DIAMOND OR WATCH, or present one as a gift to some loved one. Bend for our beautiful descriptive

H &yj|Bjm^ catalog. Whatever you select therefrom we send on approval. If you like it. pay one-fifth on delivery, balance In 8 equalU^^KT^TmW monthly payments. Your credit la good. Our prices the lowest. As a good Investment nothing is safer than a Dla-lUr I 1^ Tll£ OM» RELIABLE ORIGINAL, DIAMONB I mond. It increases in value 10 to 20% annually. Write today for our
Jr ".."J'nZ AND WATCH CREDIT HOUSE, |

descriptive catalogue, containing 1,500 Illustrations, it Is free.BBHQ5.4 CO. Dept. L685 • ya to 98 8tate 8t-» Chlcujro, LIL-Branch Stores j Pittsburg, Pa., and St. Louis, Mo. |
Do it now.

BIG PAY-SHORT HOURS
p^i^mmmmm LEARN m*^—^
JPlumbing, Electrical Work, Bricklaying^

1 < arn $5 to $8 in an 8 hour day. No previous
cpericnce is necessary. You can learn one of

A

se bis-pay trades atourschools in a short.,
ne and at small cost. Insures an easy life,

i
of i ndependence. Our schools are the

,

largest and best equipped of the
kind in America. Allinstruc-
^ tion by practical work.

Tools take place of books. Write today for Free Catalog.

Coyne National Trade Schools, 1722 N. Ashland Ave., Chicago

Wireless Experimenters Attention
Commercial tuning
coils for $3.50 and

$4.00. Sliders ballbearing type each 25 cents and rods 12
in. long for same. 30c highly nickel plated. Copper
pyrites and zincite for pericon detectors large pieces 50c
per set. Spools containing from 2000 to 4000 ohms G. F.
S. S. No. 38 at 10c per spool. Electrolytic detector 60c
each, carbon cups for same 15c each. Walleston wire .00001
per in. 25c. Parts for all instruments sold separate. En-
close 2c stamp for our catalogue. Our railway and novelty
catalogue for 2c stamp.

The I. W. T. Wireless, 728p Broadway, Brooklyn, N. Y.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Fine Jewelry at Lowest Cost
§fab mrwvm-m *w t i»hip»l ui IF

Xo. G262}. Unusual-
ly clear white, per-

fectly cut, genuine
diamond, set in a solid

gold, round belcher

mounting.

Xo. G7733. Handsome
cuff pin set, solid gold,
perfectlo plain pattern.
Roman yellow finish.

ON CREDIT!
We have built up a world wide business by selling Jewelry of Quality

for less money than others, on almost unlimited credit.
We show here some specimen values from the vast assortment of

Jewelry which our beautiful catalog spreads out before you. Our offer-

ings exceed in variety and richness the displays of big retail estab-
lishments. Our expert buyers search the world for all that is finest in

Tewelrv. The latest creations—the most remarkable values—are yours
at cut-prices—ON 8 MONTHS' CREDIT!

Send for Superb Jewelry
Catalog

See What We Save You on Price!
See the magnificent display of rings, diamonds, brooches, necklaces,

ear rings, bracelets, lockets, pin sets, emblems, charms, bags, belt buckles,
fobs, pendants and innumerable other articles in jewelry. Examine at

your leisure this great storehouse of golden treasures gathered from all

the world! Every article is perfecdy pictured and accurately described,
down to the minutest detail. And, best of all, the price of each means
an actual saving to the purchaser of from one-third to one-half !

Quality of Jewelry GUARANTEED by
Millions of Capital

We have samples of the Jewelry we sell tested by the United
States Government Assay Office for the amount of pure virgin

gold it contains. Our guarantee of quality, with millions of dollars be-
hind it, gives you absolute protection. If goods are not up to the
standard claimed, back comes your money!

8 Months to Pay
We Ask No Security

We extend credit freely for amounts of $5 and upwards. No notes, no- security, no
interest. Just a plain open account—absolutely confidential. We allow no discount
for cash, as our prices are cut to the limit.

Wear the Jewelry 30 Days—Then Decide
You can order goods without risk, as we gladly allow 30 days to examine, compare

and wear the jewelry before you decide about keeping it. We even pay the express or
mailing charges. Thus it becomes a pleasure to buy on our liberal Credit Plan.

Write at once for the wonderful Jewelry Catalog.

No. G7151 Solid
Gold Lion Head
Scarf Pin in Rose
gold finish, ruby
eyes and one per-
fectly cut diamond.

No. G6 S i6. Gold filled lock-
et, beautiful flower design,
rose gold finish. Center of
flower is set with a fine
white stone.

No. G7347. Colonial
design cuff link, solid

gold, Roman yellow fin-

ish. The star cut set-

ting in center holds a
genuine rose diamond.

No. G2223

Clear white,
perfectly cut,

genuine dia-
mond, set in
heavy, solid
gold mount-
ing. (10)

Lincoln Watch & Jewelry Co., 3476 Mosprat St,, Chicago

DO YOU LIKE TO DT?AW?

,
THAT'S ALL WE WAST TO KSOW

Now, we will not give you any grand prize

—or a lot of free stuff if you answer this ad.

Nor do we claim to make you rich, in a

week. But if you are anxious to develop
your talent with a successful cartoonist, sd

you can make money, send a copy of this

picture, with 6c in stamps for portfolio o\

cartoons and sample lesson plate, and let

US
Thew!T.' EVANS SCHOOL OF CARTOONING

325 Klngmoore Bldg., Cleveland, Ohio

Card Printing Pays Big Profits
$5.00 to $15.00 per
Day has been made
printing business and
calling cards, etc. Dru;
cigar and department
stores, shop win-
dows, parks and
fairs offer good lo-
cations.

A little Capital starts

you in busine ss. No
experience or knowl-
edge of printing nec-
essary. Free Cat-
alog'.

WIRELESS EXPERIMENTERS ATTENTION
Zincite 30c per oz. Copper Pyrites 20c per oz. Silicon 40c per oz.

Carborundum 10c per oz. .0001 Wollaston Wire £oc per inch,

$2.00 per foot. Ball bearing sliders and wds. 20c each. Also a
full line of spark gaps, tuning coils, helixes, condensers and
induction coils. Don't buy any goods until you get my latest

prices.

I. WOLFF

Our easy payment plan offers honest, energetic men an opportunity to

secure our complete card printing outfit, including Automatic Press, size

12x12x21 inches, self-feeding and inking, print i g 120 cards per minute,

14 full fonts standard type, 10 drawer type cabinet, 10,000 cards assorted

sizes, all tools, etc. Printed cards sell at 50c per hundred anywhere; cost

only 5c. Complete working instructions with each outfit. FREE Catalog.

AUTOMATIC PRINTING PRESS CO.
Originators and Manufacturers. 183 Dearborn St., CHICAGO

Reference: Hamilton National Bank, Capital $500,000.00.48 GARDEN ST. NEW YORK
For our Mutual Advantage mention Popular Electricity when writing: to Advertisers,
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VITAL POWER
You get the enjoyment out of Life

that nature intended you should
have, if health prevails.

The Swedish Electric

Vibrator

Swedish Electric Vibrator
No. 5

Operates on any electric light current, anywhere, direct

or alternating.

The only massage Vibrator that gives the TRUE
Swedish rotary movement, fast, medium or slow. Noise-
less in its operation, mechanically perfect and with ordi-

narv care will last a lifetime.

$25.22

Yvill cultivate your system up to the top notch stand-

ard; it will CURE nearly every ailment; it will give

you VITAL POWER; 'it will throb and thrill you
into a tireless human engine with POWER to think

TWICE AS CLEARLY and DO twice as MTCH.
When you come in from a hard day's work, it will

SOOTHE, REST and REVITALIZE you from

head to foot; it will cause your blood to go LEAP-
ING and BOUNDING through your veins and
arteries; cause the flow of nerve fluids to saturate

the innermost nerve. You can actually feel disease

and weakness being driven from you and NEW
LIFE and power being generated.

The 50,000 penetrating, revitalizing strokes per

minute convey to the flesh a very peculiar vibration,

unlike any sensation you ever realized. It SETS
LOOSE in the blood and lymphatic vessels all stray

and impure matter that CLOG UP the capillaries. These im-

purities are poisoning and weaking your system and need only to

be RATTLED LOOSE, combined with blood so that it can

and will be TAKEN OUT OF THE BODY through the

excretory organs.

It takes a bio-, illustrated book, with charts and diagrams

and instructions in PLAIN ENGLISH to SHOW and TELL
HOW OUR VIBRATOR will cure any ailment, correct any

physical condition. We will send it to you FREE. Our Great

Expert will write you a special letter of advice on ANY male or

female disorder, disease, or condition, FREE of charge, if vou

will write us a history of YOUR or YOUR FRIEND'S case.

Don't neglect to write us today.

Our Vibrator runs with batteries or any electric light cur-

rent; works in the farm home as well as where they have electric

lights, comes in an elegant, portable case, including six cells of Swedish^Electric Vibrator
powerful electric batteries, and all the different applicators. No. 2
Full and complete instructions accompany each outfit. So Operated by its own powerful dry bat-

. i mi e i
•. pi i_? u l i_ i x i

tenes, equally as effective as the No.
simple, a child can sately operate it. Electric shock absolutely

impossible. Write now for the big, FREE book. We pay all

express charges on Vibrators.

5, but for the use of those not having
access to the electric light current.

$15.22

Swedish Electric Vibrator Company
611-621 Farragut Avenue CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing, to .Advertisers.
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Salaries liaised

Every Month
Just to prove that we can raise your salary.

And if one thing more than another proves the ability of the International Correspond-

ence Schools, of Scranton, to raise the salaries of poorly paid but ambitious men and women
it is the monthly average of 300 letters voluntarily written by students telling of salaries

raised and positions bettered by I. C. S. Training. In one year I. C. S. trained men quali-

fied for increased earnings amounting to over twenty million dollars! These results mean
something. They prove that I. C. S. training is the most powerful force for promotion

in the world.

I. C. S. Training will help you if you have the

will power to start—if you are not counted in the

ranks of the "put it offs." Mark and mail the cou-

pon. If you have the least spark of ambition in you,
you certainly do not wish to stay at the same old

wages all your life. Some time you will wish to

secure a better position and if you do you should at

least investigate the plan for promotion that has been
more successful than any other the world has ever seen.

It puts you under no obligation to use the coupon;
it merely gives our experts a chance to explain our
Courses and our system, and tell you how they can be
adapted to your personal needs and income. You do
not have to lose time from your present work, leave

home, or buy books. Only a small part of your spare
time is required to secure an I. C. S. Training. Decide
now to secure a raise in salary; then mark and mail
the coupon—send it now.

•
International Correspondence Schools

Box 1102, Scranton, Pa.

Please explain, without further obligation on my
part, how I can qualify for employment or advance-
ment in the position before which I have marked X.

Bookkeeper Telephone Eng.
Stenographer Elec. -Light. Supt.
Ad Writer Mechanical Eng.
Show-Card Writer Plumb, and Steam
Window Trimmer Fitter
Commercial Law Stationary Eng.
Illustrator Civil Engineer
Civil Service Building Con.
Chemist Architect'l Drafts.
Textile-Mill Supt. Architect
Electrician Structural Eng.
Electrical Engineer Banking
Mechanical Drafts. Mining Engineer

Name

St. and No.

City State

For our Mutual Advantage mention Popular Electricity when writing to Advertiser*.
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XEN THOUSAND TELEGRAPHERS WANTED
by railroads, commercial companies and Wireless Companies. Only schools in America teaching

WIRELESS TELEGRAPHY
We operate fifteen Wireless Stations. Main Line R. R. Wires in each of our Institutes.

Supervised by R. R. Officials. Write for prospectus.

NATIONAL TELEGRAPH INSTITUTE
CINCINNATI, OHIO PHILADELPHIA, PA. MEMPHIS, TENN. DAVENPORT, IOWA PORTLAND, ORE. COLUMBIA. S. C.

3jOOOto*10.000™
^—\ IN THE REAL ESTATE BUSINESS

We teach you by mail every branch of the Real Estate, General
Brokerage, and Insurance Business, and appoint you

SPECIAL REPRESENTATIVE ,

of the oldest and largest co-operative real estate and broker-
age company in America. Representatives are making $3,000
to $10,000 a year without any investmentof capital. Excellent
opportunities open to YOU. By our system you can begin
making money in a few weeks without i nterfering with your
present occupation. Our co-operative department wil 1 give you
more choice, salable property to handle than any other insti-

tution in the world. A Thorough Commercial Law Course
FREE to Each Representative. Write for 62-page book, free.

THE CROSS COMPANY, 3113 Reaper Block, Chicago

COPY THIS SKETCH
and let me see what you can do with it. You can
earn $20.00 to $125.00 or more, per week as illus-

trator or cartoonist for newspapers or magazines.
My practical system of personal individual les-

sons by mail will develop your talent. Fifteen

years successful work for newspapers and
magazines qualifies me to teach you.
Send me your sketch of President Taft with 6c

in stamps and I will send you a test lesson plate,

also collection of drawings showing possibilities

for you.

THE LANDON SCHOOL^ESTS
1451 Schofield Bidg., Cleveland, O.

DYNAMO -MOTOR $3.85
(A Dynamo and Motor in One)

As a dynamo, it will develop 40 C. P. easily oper-
ate indaction coils; charge storage batteries;
decompose water; electroplate, etc. As a motor
will operate sewing machine, jewelers' lathe,
emery woeel. circular taw, advertising devices,
and other useful appliances.
Send stamp for our 1 909 catalogs Nos. 9 and

10 of new things electrical.

ARROW ELECTRICTCO.
1346 Van Buren St, Chicago, 111.

WIRELESS
The Electro-Lytic Detector is the most sensitive re-
sponder invented. We can prove this statement by refer-

ring to Electrical Magazines and Text Books.
Commercial and Government stations 200 miles

away can be heard very distinctly when our
detector is connected with a few other instru*
ments costing a mere trifle.

Send 2c stamp for our catalogue.

ETHERIC ELECTRIC CO.
71 Barclay Street New York City

Learn Telegraphy
At ray Practical School

Only school graduating full-fledged operators. Estab-
lished 1874. Housed in its own large, modern build-
ing. Equipped with R.R. train wire. Endorsed by
Railroad and Western Union officials. Exclusive

' methods. Teachers are practical experts. Living ex-
penses earned. Easy payments. Positions always open—I will help you. Correspondence course if desired,

Morse or Wireless. Catalog Free. GEO. H. DODGE,
Dodge's Institute. 21st 8t., Valparaiso. Ind.

WIRELESS TELEGRAPHY
OUR WIRELESS, COILS are fully guaranteed—

money back if not satisfactory. The one and one-quarter
inch spark, $5.00, is equal to, if not better than, any

other coil at the price, but the two inch ceil, $7.75, far surpasses
anything now offered in this line at anywheres near the price.

These coils are not overrated as to spark length as many other

coils are. The spark is fat and is most efficient for Wireless

work. We will gladly ship C.O.D. if desired. Send today for

circulars describing these and many other Wireless instruments,

both amateur and professional.

INTERNATIONAL WIRELESS CO., Dept. E., LIMA, OHIO

4-in-l Volt-Ammeter
Measures high and low volts,

amperes and resistances. It's

accurate, compact, inexpensive.
Send for complete catalog

No, 14 of portable and switch-
board voltmeters and ammeters.

L. M. PIGNOLET
78Cortlandt St., New York

GET ACQUAINTED
with our new course in practical electricity. Issued
in three parts, the three books "COMPLETE CON-
DENSED ELECTRICITY," fully illustrated, in-
cluded.
For $4.00 we will send you Part 1 , complete with book. We do this

to introduce our system which speaks for itself. We know that when
you "get acquainted" you will want the full course, price $12.00.
Send a postal anyway and learn more about our proposition.

BARNES MANUFACTURING CO.
16 Belmont Street Susquehanna, Penna.

References: First National Bank; City National Bank.

Mr. Field

GOVERNMENT POSITIONS
A Civil Service Manual by Ewart, Field and

Morrison prepares for the examinations.
Adopted by over 500 Business Colleges, Y. M.

C. A.'s, and Public Evening Schools.

Three volumes with maps, §2.50 postpaid

250 page Home Study catalog free. Write to-day.

THE HOME CORRESPONDENCE SCHOOL
Dept. 129, Springfield, Mass.

TELEGRAPHY
The Omnigraph Automatic Trasmitter com-
bined with standard key and sounder. Sends
you telegraph messages at any speed.

? c 5 Styles, $2 up. Circular

fi> free.

OMNIGRAPH
MFG. CO.

39 H. Cortlandt St., New lark

FOOT AND ELECTRICAL DRIVEN
Power and Turret Lathes,
Planers, Sharpners, and

Drill Presses.
Write today for our Complete Catalog.

Shepard Lathe Co.
B. 131 W. 2nd St., Cincinnati, Ohio

ROTH
ELECTRIC MOTORS

POLISHING LATHES

FORGE BLOWERS___ SPECIAL MACHINERY

ROTH BROS. & CO.
419 W. Adams St

Chicago, III.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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THE RADIO TELEPHONE HOLDER
IS INDISPENSABLE

in the Home or in -the Office

The Radio is a positive boon to every one who has a telephone—either in the office or the home. It

is adaptable to any make of telephone and can be fastened to roll or flat topped desk to table

wall or floor. It keeps the desk or table clear, the telephone up, out of the way. Its flexible
construction permits the telephone to be used from any _
angle and any position— sitting or standing— anywhere Xfwi

J
iFU*

-n

within a radius of four feet. The slightest touch will move
it up, down, sideways or in a complete circle.

The Radio is simple and strong and remarkably handsome.
Anyone can install it in five minutes without disturbing
either the telephone cords or the wiring. The suspension
joint is ball-bearing— insuring ease of motion. All parts

are malleable and non-breakable. It is beautifully finished

in fine enamel and oxidized copper.

How the Radio Works

«-

The telephone can b e
used in a standing- posi-
tion by a person of any
height.

It permits a child to use
the telephone with per-
fect ease.

Sitting or standing, you
can adjust the telephone
to exactly the position £rice »

desired. $3.50

It permits telephoning
in a recumbant position
from any angle.

In the dining room—per-
mits telephoning at the
table. Not in use is up

—

out of the way.

It is never in the way,
but always ready for in-
stant use sitting or
standing.

It permits you to adjust
the telephone to your
position.

Your caller on the
opposite side of desk can
telephone without either
of you getting up.

It permits one telephone
to serve three or more
people perfectly.

The telephone "can be
tilted at any angle. Re-
leased it resumes its nor-
mal—vertical position.

^

Branch
115 W. Sixth Street

Kansas City

Sent on Ten Days Trial
The price of the Radio Telephone Holder is $3.50—but a small part
of its real worth. Send us the price today and we will send you the
biggest convenience ever offered to telephone users. Try it ten
days—and if not more than pleased—tell us so and we will give
you your money back.

Swedish -American
Telephone Company
Lon? Distance, Local, Rural Party Line, Hotel, Portable and Inter-communi-
cating Telephones, Switchboards and Complete Systems. Electrical Supplies of
every description. Buy from manufacturers direct and save two or three profits.

5235-5237
Ravcnswood Park

Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertiser*
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*
.

A FAILURE AT FIFTY
^ Out of a job at fifty— is the fate of the untrained man. Business requires 1

not only natural ability but special training.

THE TRAINED MAN CAN DEFY OLD AGE
^ The American School of Correspondence can fit you for congenial, well paid positions in

your early years, and make your services valuable in your old age. Training only can com-
pensate for the energy of youth.

{J For thirteen years the School's Engineering Courses have set the standard for thorough-

ness and practicalness in correspondence instruction. The School has trained thousands of

men for the technical professions, or has advanced them to higher positions. Today these

courses represent the highest development of correspondence teaching.

FREE INFORMATION COUPON
American School of Correspondence:

Please send me your Bulletin and advise me how 1

can qualify for the position marked X

The Courses in Commerce,
Accountancy and Business

Administration
set the same high standard in the commercial world. They

prepare for the best paid business positions ; they are pre-

pared by practical business men who have "made good" by

practising what they preach ; they are planned to meet the

needs of both the young man who is just starting in, and

the older man who has almost "arrived."

<J Get your training now, while you have the time and

energy for study. Mail the coupon today.

American School of Correspondence
Chicago, U. S. A.

...Book-keeper Draftsman

...Stenographer Architect

. . .Accountant Civil Engineer

.. .Cost Accountant Electrical Engineer

. . .Systematizer Mechanical Engineer

...Certified Public Acc'nt Sanitary Engineer

. . .Auditor Steam Engineer

. . .Business Manager Fire Ins. Engineer

. . .Commercial Law College Preparatory

NAME

ADDRESS

OCCUPATION
Popular Electricity, 10-'09

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



$800
^Buys the Material Need-

[ ed to Build This Home!
1 Price Includes Blue Prints; Architect's
I Specifications; Full Details; Working
I Plans and Itemized List of Material.

OUR HOUSE DESIGN No. 131

Here is a handsome Colonial residence of eight
rooms, bath, pantry and numerous closets. It is
28 feet square, not including porches; full two
stories high, and provided with every modern
labor-saving convenience. Every detail Las
been carefully worked out, so that the finished
product shows a happy blending of the useful
with the ornamental. If you intend to build it
will pay you to investigate our offer. This
hourie will please you. You will enloy it while
you use it, and when you are through wife it
you can easily sell it at a good profit.

We Save You Big Money on Lumber and Building Material!
The Chicago House Wrecking Co. is the largest concern In the world devoted to the sale of Lumber, Plumbing, Heating Apparatus
and Building Material direct to the consumer. No one else can make you an offer like the one shown above. We propose to furnish
you everything needed for the construction of this building except Plumbing, Heating and Masonry material. Write for exact details
of what we furnish. It will be in accordance with our specifications, which are so clear that there will be no possible misunderstanding.

How We Operate:
We purchase at Sheriffs' Sales, Receivers' Sales and Manufac-
turers' Sales, besides owning outright sawmills and lumber yards.
Usually when you purchase your building material for the complete
home shown above, elsewhere, it will cost you from 50 to 60 per cent
more than we ask for it. By our "direct to you" methods we
eliminate several middlemen's profits. We can prove this to you.

What our Stock Consists of

:

> We have everything needed in Building Material for a build-
ing of any sort. Lumber, Sash, Doors, Millwork, Structural iron.
Pipe, Valves and Fittings, Steel and Prepared Roofing. We also
have Machinery, Hardware, Furniture, Household Goods, Office
Fixtures, Wire Fencing— in fact, anything required to build or
equip. Everything for the Home, the Office, the Factory or the
Field. Send us your carpenter's or contractor's bill for our low
estimate. We will prove our ability to save you money. WRITE
US TODAY, piving a complete list of everything you need.

High Grade Bathroom Outfits!

Bathr $37.50

Strictly new and as
good as anyone sells.
We have everything
needed in Plumbing
Material. Our prices
mean a saving to you of
30 to 60 per cent. We
can easily prove it if
youwill give usa chance.
Here is an illustration

of a bathroom outfit we
are selling at $37,50.
Your plumber would
ask you about $60.00 for

It's only one of tenthis same outfit. This is a positive fact.
other complete outfits that we are offering at prices ranging
from $25.00 to $100.00. Our catalog describes them in detail. You
need the book if you want to keep posted on up-to-date business
methods. Get our prices on Pipe and Fittings. Write us today

Free Book of Plans

!

We publish a handsome, illustrated book containing designsof
Cottages, Bungalows, Barns, Houses, etc. We can furnish the
material complete for any of these designs. This book is mailed
free to those who correctly fill in the coupon below. Even if you
have no immediate intention of building, we advise that youobtain
a copy of our FREE BOOK OF PLANS, it's a valuable book.

Our Guarantee !

This company has a capital stock and surplus of over
$1,000,000.00. We guarantee absolute satisfaction in every detail.
If you buy any material from us not as represented, we will take it
back at our freight expense and return your money. We recog-
nize the virtue of a satisfied customer. We will in every instance
'"Make Good." Thousands of satisfied customers prove this. We
refer you to any bank or banker anywhere. Look us up in the
Mercantile Agencits, Ask any Express Company. Write to the
publisher of this publication. Our responsibility is unquestioned.

Hot Water Heating Plants!
We furnish new complete hot water heating
outfits at half the usual prices. Our proposi-
tion includes all necessary plans, specifica-
tions, blue printsand detailed instructions;
so thatany ordinary mechanic handy with

the use of tools can easily install it.

You can't go wrong when you deal
with us. We stand back of every
sale. You send us today a
sketch of your building and wo
will make you a proposition tc
furnish you a complete steam or
hot water heating outfit.
We also have hot air furnaces.
Our booklet on heating plants

tells every feature of the heating question.
We can quote radiators& heaters separately.
Whether you buy from us or not it is a valu-
able book'for you to own. Write us today.

Send Us This Coupon

Chicago House Wrecking Co,:

I saw this ad. in Popular Electricity

I am interested in

Name

Town-

Co.

Free Publications

!

Fill in the coupon to the left and we will
send you such literature as best suits your
needs. We publish a 500 page mammoth
catalog fully illustrated, giving our business
history and showing all the vast lines of
merchandise that we have for sale. We buy
our goods at Sheriffs', Receivers' and M-~u-
ficturers' Sales. Ask for Catalog Ko. 891
OurBook on Plumbing and Heating Api'^/a-
tus contains 150 pages of useful infomation.
Our free "Book of Plans" is described
elsewhere in this advertisement.

Water Supply Outfits

!

Modern Air Pressure Water Supply Sys-
tems at prices ranging from S4S.00 to S200.00.

They are strictly new, first-class and com-
plete in every detail. It makes no differ-
ence whether you live in the country, you
can enjoy every city comfort at little ex-
pense. Why not investigate this? We are
ready to furnish you with all facts free of
charge. All material fully guaranteed.
We also have a complete stock of Pipe,
Valves and Fittings at 10 to 60 per cent,
saving. Gasoline Engines at low price& .

Chicago House Wrecking Co., 35th & Iron Sts., Chicago/



Clothes Receive Gentler Handling in the

Thor-Electric
Than in Any Other Washer Made.

WHY?

The clothes are put in a wooden drum,

in water heated in, and by the washer.

This drum revolves a number of times in

one direction, then reverses automatically,

and continues this process until stopped.

The clothes in the drum are carried on a

cleat or shelf—then dropped and the opera-

tion repeats.

All this time the hot suds are pouring

through every mesh. They cannot be

rubbed, squeezed, stretched, pounded,

pulled or abraided in the slightest decree.

The action is simply the gentle one of lift

and drop—lift and drop, while the hot

suds pour through and through the clothes,

until every particle of dirt is loosened. There

are no paddles to stretch or strain them

—

nothing that can possibly wear the clothes

in any way. As the clothes are constantly

changing their position they cannot become packed in a wad. This is an exclusive feature

of the Thor-Electric.

By attaching the UNIVERSAL ROD (sold only with the Thor) the Thor-Electric can

be made to perform by electricity countless daily household tasks now done by your wife,

housemaid, washwoman, butler or man-of-all-work. Such as:

Washing the Clothes
Wringing the Clothes
Working the Ironing Machine
Working the Food Chopper
Sharpening Knives

Sent on 30 Days' Free Trial

Churning the Butter
Turning the Grindstone
Freezing the Ice Cream
and Doing Scores of
Other Household Duties

Write us for free illustrated book, "Easy Way Wash Day," showing all styles, sizes and
capacities. Ask for our new easy payment plan.

HURLEY MACHINE CO.
108 S. Clinton St.

CHICAGO
71 First St.

SAN FRANCISCO, CAL.
2608 Flatiron Bldg.

NEW YORK
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